SEPTEMBER 1983 Vol. 8, No. 9 
$3.50 In USA 

$3.95 In Canada/£2.10 In U.K. 

A McGraw-Hill Publication 


PORTABLE v 
OMPUTERS * 
B Corona 
EB HP-75 | 
m. TI Compact 


W-Acces  /— - 
m" 'to iN L 


— 9 
" 


Report. fr Wa oar 


—— 


Jerry Pournalie e on 
The Next Five Years 


Just Rewards for Programmers 
Making Hard Disks Portable 
Build a Solid-State Video Camera 


If youd like to turn the agony — pleasure— all with an Apple’ III 
of small business bookkeeping Personal Computer. 
into the ecstasy of total control, Attain instant 


you ve come to the right place. - 
Because even if you're starting financial status. 


with a shoe box full of invoices An Apple II, teamed with the 
ora pile of checks hidingundera BPI General Accounting Package, 
pile of deposit slips, we can tell can put every basic accounting 
you how to centralize, organize function right at 

and monitor all that information, ^ your fingertips. 
and manipulate it in ways that Technically, 
will make your business a that means 


ow to quickly re 


General Ledger, Accounts 
Payable, Accounts Receivable 
and Payroll—all in one package. 
Meaningfully, that means you 
can turn numbers into answers. 
With BPI, your Apple III can 
give you a snapshot of your 
companys financial condition, 
an up-to-the-instant 
balance sheet. It 
can also generate 


on your eaten and vendors. 
So you know who owes whom, 
w^ wp and how come. 
ust how well yout cash 
flow is M or 


And im to give credit where 


credit is due (a customer inquiry 
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Your Apple can generate instant income statements 
(swith expense ratios) or balance sheets, and let you 
compare them to last month's or year's, then print 
them out to suit your banker. 


feature allows you to make credit 
decisions based on the most 
current information). 
You can also list your 
" purchases by discount 
dates. And take advantage of 
them in no uncertain net terms. 
You can even keep pa 
without paying eek. 
part of the same packa 


Profit from sd 


In business as in life, 
tience is the best 
teacher. And the Apple/BPI 
system can provide you with 
instant comparisons o 
A this-month-this-year vs. 
A this-month-last-year, or 
|, —: this-year-to-date vs. 


i last-year-to-date. 
p” Soa can quickly 
spot changing expense 
ratios and make decisions with 
20/20 foresight. 


use it's 


The BPI General Accounting 
Package also lets your income 
statements be coded by location, 
department or product line. So 
you know wm your money's 
coming 

Án where it's not. 


lt oan also allow you to take full advantage af 
merchandise discounts. So you'll know whom to 
when to pay, how Hele bery ad HERR 
cams in the process. 


Make a timely 
statement. 
Add an Apple Dot Matrix or 


heel printer to your Apple 


Ill, and you can print out your 
entire balance sheet in minun 


Or any number of re 


ll records cash receipts to ihi os to 


income. You can even print 
and customer statements. 
The impressively professional 


sain your balance. 


results will make an important 


statement to everyone you deal 


with —including your banker. 


More ways Apples pay. 
There are more people in sin 


places doing more things with. 


To avoid fishy transactions, you can instantly 

AD cades payments, charges and current 
In this case, a few more cans of tuna 

would put Mr. Moser over his $2,000 limit, 


Apples than with any other 
personal computer in the world. 

Because for one thing, theres 
more software for Apples than 
or any other personal computer 
in the world. So the same Apple 
that handles all your accounting 
needs can also handle financial 
spreadsheets, word procesdng 
and electronic 

p, that 
are desi for your 
kind of in e it denos 
architecture or swine her 

Of course, the best way to 
all the ways Apples can help en 
make better business decisions 
is to visit any one of over 1500 
authorized Apple dealers. 

So drop Fore 


(800) 538-0696 for the location of the authorized Apple dealer nearest you, or for information regarding cur Nations] Account Progra 
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33 Computing on the Run by Stantey J. Wszola / incorporating new design concepts. innovative 
hardware, and easy-to-use software, portable computers are proof that you can take it with you. 
This month's theme articles and reviews explore the issues that affect the portable marketplace, the 
advances in technology, and some of the latest models. 


34 How to Choose a Portable by Stanley J, Wszola ! You're sure you want one, but which 
one? With at least 50 models to choose from. deciding on a portable is no easy matter. This article 
and the accompanying computer comparison table will help you make an informed choice 

51 HighiO Modems by Stephen Durham ! The more intelligent the modem, the more it can disap 
pear into the background of your computer system and provide unattended communications capability 
66 Developing a Truly Portable Visicaic by William T. Johnson / Hewlett-Packard's adapta- 
tion of Visicorp's popular electronic-spreadsheet program for its HP-75 portable computer doesn't 

| sacrifice the program's compatibility with ather Visicalc products. 


| 80 The Gavllan —A Full-Functlon Portable Computer by F. John Zepecki í The machine's 
designer detalis the evolution of this completely self-contained system with integrated software. 


94 Inside CMOS Technology by Martin B. Pawloski, Tony Moroyan, and Joe Altnether / An 
overview of how complementary metal-oxide semiconductor memory chips are manufactured and 
a look at three of them—!ntel’s BOC 51. National Semiconductor's NSC800, and CMOS dynamic RAM 


127 The Challenge of Hard-Disk Portability by David A. Sutton / Haw one hard-disk-drive 


ALU | PC/ DPTR In ERI i» manufacturer worked around the problems of designing a removable hard disk. 
cC re | 139 The Radio Shack TRS-80 Mode! 100 by Mahion G. Kelly / This powerful portable with 
Teer rr RES E its built-in. well-integrated software is just what the author ordered 


166 The New Microfloppy Standards by Thomas Jarrett / From the beginning. size has been 
a bone of contention among microfloppy-disk manufacturers, In today’s marketplace, the 3Vs inch 
disk has emerged as rhe de facto standard. 


Reviews 


178 The HP-75 Portable Computer by Rowland Archer Jr. | Hewlett-Packard's entry into the 
mid-priced portable computer fray offers powerful real-time scheduling capabilities. 


188 The Access Portable Computer by Terry Kepner I This portable comes wath a host of soft- 
ware and practically all the hardware you'll ever need. 


193 Epson's HX-20 and Texas Instruments’ CC-40 by David Ramsey | The HX-20 offers an 
integrated microcassette and printer. So far, the CC-40 doesn’t fuifill its potential; it lacks peripherals 
and software. 


208 The Pied Plper Portable Computer by Seth P. Bates / Because it does not inciude a monitor, 
this low-cost 28D computer makes lightweight portability possible. 


212 The Kaypro Il by Roger Fager and John Bohr / A complete system that offers dependable 
hardware and extensive software, the Kaypro || is a practical solution for many applications 


226 The Corona Portable by Rich Malloy ! This reasonably priced system with its eye-catching 
display offers stiff competition to other IBM PC-compatibie machines. 


Features 


20 Bulld the Micro D-Cam Solid-State Video Camera, Part 1: The 1$32 Optic RAM and 
the Micro D-Cam Hardware by Steve Ciarcia/ A 64K-bit dynamic RAM chip is the visual sensor 
in this digital image camera. 


230 A Report on the Consumer Electronics Show by Phil Lemmons / Coleco's Adam dominated 
the summer CES in Chicago but that wasn't all the exhibition offered Our West Coast Bureau Chie! 
surveyed the scene. 
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233 The Next Five Years in Microcomputers by Jerry Pournelie ! Our prescient user forecasts 
the trends that will influence the microcomputer industry over the next five years. 


246 The Second BYTE Games Contest Winners by Gregg Williams f This year’s competition 
turned up five outstanding diversions: a tank-versus-tank battie, an arcade-style chase that takes 
place on a moving barbecue grill, a simulated juggling game, a maze-and-dots game. and a survival- 
strategy challenge. 

250 Update on Personal Computing In Japan by Phil Lemmons ! At the Japan Microcom- 
puter Show '83 in Tokyo, notebook-size and hand-held computers were rhe center of attraction. 
257 The Unix Tutorial, Part 2: Unix as an Applications-Programs Base by David Fiedler / 
Make Unix more useful from both a user-interface and an applications perspective. 


283 BYTE West Coast: Just Rewards for Programmers by Barbara Robertson / Some pogram- 
mers have superstar status, while others crank out code for a weekly paycheck, What's an enter- 
prising programmer to do? 

289 AC Language Primer, Part 2: Too! Bullding in C by James Joyce i In this second and 
final part, the author explains how code can be packaged into a general-purpose function and 
employed in solving more than one problem. 


307 User's Column: Eagles, Text Editors, New Compilers, and Much More by Jerry 
Pournelle Jerry turns his eye to eclectic subjects. 

331 The IBM PC and the Intel 8087 Coprocessor, Part 2: interfacing to IBM Pascal by Tim | 
Field i The 8087 Numeric Data Processor can speed up most Pascal programs by a factor of three. 


356 Echonet, Part 1: A Flexible Programming System by C. Bradford Barber ! This interac- 
tive system lets you link programs in countiess combinations to create larger, more complex programs. 


376 Data File Management Methods by Robert B. Johnson / A simple data file management 
system will help you organize your files with minimal maintenance. 


385 An Introduction to Layered Protocols by Michael Witt / Once you understand layered 
protocols. you can evaluate network architectures of data-communications products. 

411 Does Your Printer Work with Wordstar? by Charles Stephenson / How to get around 
the compatibility problems that arise from using the popular word-processing program with your 
IBM PC. 


419 In-Circult Emulation for the Apple II Computer by John D. Ferguson / Adding a simple 
Circuit converts your Apple into a host for testing a target system's hardware and software. 


445 Add Multiple Tasks to Your Communication and Control Program by Jerry Holter / By 
using a compact set of routines called a multitask kernel, you can handle several tasks concurrently. 


549 An Operations Research Schedullng Program by Walter A. Stark Jr. and Richard A. 
Reid / A scheduling algorithm can help you determine the best sequence for processing a set of 
disparate tasks. 
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Editorial 


The FAA and Portables 


Lawrence J. Curran, Editor in Chief 


The next time you use your portable computer on a commercial airliner, 
the flight attendant may eye you with some interest, and it won't be because 
you've switched to an after-shave lotion that has made you suddenly more 
attractive. The attendant's interest will stem from the fact that Federal Avia- 
tion Administration regulations prohibit the use of portable computers on 
commercial airliners, and it's the flight attendant's duty to seek compliance 
with that regulation. The use of portable computers is also banned on private 
aircraft unless the operator—the pilot—has determined that use of the 
machine will not interfere with the safe operation of the plane's navigation 
or communications equipment. 

Section 91.19 of Federal Aviation Regulations outlaws the use of all but a 
few portable electronic devices aboard a commercial airliner or other aircraft 
flying under instrument flight rules because there's a risk that electromagnetic 
interference (EMI) from the device could hamper reception of navigation and 
communications signals, jeopardizing the safe operation of the plane. The 
only exceptions allow the use of heart pacemakers, hearing aids, tape 
recorders, and electric shavers in flight. If the regulation were strictly en- 
forced, even electronic watches and hand-held calculators would be outlawed. 

But the regulation isn't strictly enforced; it would be impossible to expect 
flight attendants or private pilots to enforce it. The FAA wants the airlines 
and private pilots to enforce the rule, but the airlines are especially chary 
of enforcing a regulation that may drive passengers away. 

Bill Walters, product line manager for Radio Shack's TRS-80 Models 4 and 
100 (portable), has some thoughts on the issue. He compares the FAA's posi- 
tion on EMI from portable electronic devices to that of the Federal Com- 
munications Commission on EMI from home computers interfering with 
television signal reception six years ago. Walters, a former commercial airline 
pilot, believes the FAA should establish an EMI standard with which all 
makers of portable electronic devices would have to comply, just as the FCC 
did in the case of home computers. We agree. 

In order to gain certification to use electronic devices on aircraft under the 
current regulation, the device manufacturer would be required to demonstrate 
that use of the device does not interfere with the navigation and communica- 
tions equipment on every type of aircraft that every airline uses. The cost 
of such testing to the device manufacturer would be prohibitive. 

Walters says it's time for the FAA to establish and enforce an emission stan- 
dard and bandwidth guidelines governing portable electronic devices. Cer- 
tainly some reasonable test procedures can be established that would allow 
portable computers to be certified for safe operation aboard aircraft that 
wouldn't also bankrupt the FAA to administer. 

Or perhaps there's a simpler alternative that would not require testing of 
any kind. No smoking is permitted aboard aircraft at takeoff and landing 
times to lessen the chance of fire in case of an accident. Warning signs and 
flight attendants alert passengers to this short-term smoking ban. Perhaps 
the use of portable computers could be banned for similar periods and in 
a similar manner when their use would be most likely to interfere with air- 
craft instrument landing systems. It's worth considering.m 
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Introducing the Cromemco C-10 Per- 
sonal Computer. Only $1785, including 
software, and you get more profes- 
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu- 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Thenthere's a detached, easy-to-use 
keyboard and a 54" disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com- 
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
—word processing, financial spread 
sheet, investment planning and BASIC. 
Hard-working, CP/M*-based software 
at meets your everyday needs. Soft- 
ware that could cost over $1000 some- 


How to buy a computer 
by the numbers. 


where else. FREE with the C-10. There's 
really nothing else to buy. 
But the C-10's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a | 
personal computer. ——— | = == 
One last number. fen X », 
Call 800 538.8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California ee 
call 800 672-3470 x929. Or write : 
Cromemco, Inc., 280 Bernardo C. 
Avenue, P.O. Box 7400, Mountain fomenco 
View, CA 94039. In Europe, write i 
Cromemco A/S, Vesterbrogade 1C, Tomorrow's computers today 
1620 Copenhagen, Denmark. Clrcle 119 on inquiry card. 


CP/M is a registered trademark of Digital Research, Inc. 
Ali Cróomemco products are serviced by TRW, 


The system builder's best choice 
for color graphics is a CS55000 
color system from SCION. Its basic 
component is MicroAngelo’, the 
single board qraphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 519x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 


When MicroAngelo boards are combined, they create 


high resolution color graphics that have a unique ad- 
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 


SCION's Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar- 
encies. Each transparency can display 9^-1 colors where 
nisthe number of bit planes ituses... 9 bit planes would 
make a three color transparency, 8 bit planes would 
make a 955 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possiole 
colors to each color of each transparency. 


Your computer talks to the SCION 
Color System In SCREENWARE™ 
SCION's high level display firm- 
ware language. SCREENWARE 
commands are used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys- 
tem set-up using SCION's ColorPak. 


" Micr oAndelo based color graphics systems are easy to 


use. Just plug the boards into your Multibus or S-100 
host. Or use the freestanding work station configuration 
with its RS-939 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


System shown i$ a Model CSS0505, 
*A trademark of Intel Corp 
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if the image is important. 
19310 Pinecrest Rd./Reston, VA 29091 
(703) 476-6100 TWX: 710-833-0684 


For S-100 círcle 510 on Inquiry card, For Multibus circla 511 on inquiry card. 


MICROBYTES 


Staff-written highlights of late developments in tha microcomputer industry. 


CONVERGENT TECHNOLOGIES INTRODUCES A NOTEBDOUK-SIZE COMPUTER 
Convergent Technologies, Santa Clara, CA, has introduced a portable computer that measures 8% by 
11 by 1 inches and weighs 3 pounds. The Convergent Workslate uses a 6303 processor—the CMOS 
version of the Motorola 6800 —and comes equipped with 16K bytes of RAM and 64K bytes of ROM, in- 
cluding a ROM-based spreadsheet and datebook software. A microcassette drive, a speaker phone, a 
300-bps modem, and a 15-line by 46-character liquid-crystal display are built-in features. The Workslate 
will be available through American Express in September for $895. 


DATA GENERAL UNVEILS A MULTIUSER MICROCOMPUTER 
Data General, Westboro, MA, has announced a 16-bit microcomputer that includes both an Intel 8086 
and a Data General Microeclipse processor. The Desktop Generation Model 10 can use CP/M-B6, MS- 
DOS, or Data General's RDOS or AOS operating system. It also can run different operating systems 
simultaneously in a multiuser configuration. À single-user system with 128K bytes of memory, a single 
54 -inch floppy-disk drive, and either MS-DOS or CP/M-B6 costs $3265. A four-user version with 
256K, a 15-megabyte hard-disk drive, three terminals, and RDOS and CP/M-B6 sells for $10,960. 


LEADING EDGE PRODUCTS ANNOUNCES A COLOR WORD PROCESSOR FOR THE IBM PC 
Leading Edge Products, Needham Heights, MA, has announced its first internally developed product, a 
$300 color word processor for the IBM PC. Featuring an extensive help facility, a user-definable 
glossary to store any series of keystrokes, and the ability to restore deleted or overwritten text, the 
word processor will be the basis for an integrated package to be released later this year. The package 
will include spreadsheet, graphics, database-management, and spelling-checker capabilities. 


DOCUTEL/OLIVETTI SHOWS AN INK-JET PRINTER, UPGRADES MZU COMPUTER 
Docutel/Olivetti Corp., Dallas, TX, has introduced an ink-jet printer for $549. The PR2300 uses a single- 
jet replaceable printing head and either a Centronics parallel or an RS-232C serial interface. 
Docutel/Olivetti has also added an 8086 processor to its 8001-based M20 computer. The M20 BP with 
two floppy-disk drives and 128K bytes of RAM will sell for $3295. An 8086 expansion board for the 
standard M20 will cost $395. 


BALCONES, STRATEGIC TECHNOLOGIES, OTRONA PREPARE 18-BIT PORTABLES 
Balcones Computer Corp., Austin, TX, is at work on a portable computer based on the Xerox 820 8/16 
computer. The Xport will include an 8-bit Z8O with 64K bytes of RAM and a 16-bit 8086 with a 
separate 128K-byte RAM (expandable to 256 or 512K). The two processors will run concurrently; the 
280 runs CP/M-80, and the 8086 runs MS-DOS 2.0. The system, which will probably only be available 
with one 3%-inch hard-disk drive and one 5%-inch floppy-disk drive, may cost as little as $3000. 
Strategic Technologies, Norcross, GA, is preparing a portable computer with a full-size plasma display. 
The PC Traveler will come in a briefcase measuring 14 by 19 by 6 inches and weigh less than 28 
pounds. It wil) include an Amlyn 5-disk cartridge drive, a built-in full-size dot-matrix printer, dual 80186 
processors, 128K bytes of RAM, an 80-character by 25-line gas-plasma display, and a bundled soft- 
ware package. The PC Traveler will sel! for less than $5000 starting in November. 

Otrona Advanced Systems Corp., Boulder, CO, has introduced a dual-processor version of its por- 
table computer. The Attaché 8:16 includes an 8-bit Z8OA and a 16-bit BO86 processor, the CP/M 2.2 
and MS-DOS operating systems, two floppy-disk drives, and an IBM-compatible display format for 
$3795. An upgrade board to convert an Attaché to an Attaché 8:16 will cost $1495. 


RADIO SHACK AND SHARP INTRODUCE NEW POCKET COMPUTERS 
Radio Shack’s newest pocket computer, the PC-3, fits into a shirt pocket and can run programs written 
for the PC-1. Weighing in at 4 ounces, the PC-3 has 1.4K bytes of memory and a 24-character liquid- 
crystal display for $99.95. A PC-3 interface and recorder and a PC-3 printer/cassette interface each 
cost $119.95. 
Sharp Electronics Corp., Paramus, NJ, has introduced a nearly identical computer, the PC-1250, for 
$110. The PC-1250 measures 5-5/16 by 2% by 3/8 inches. 
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TEXAS INST, RUMEN TS RELEASES DOW JONES NATURAL LANGUAGE INTERFACE, DOT-MATRIX PRIN TER 
Texas Instruments’ new Dow Jones Natural Language interface for its Professional computer enables 
users to request information in “plain English,"' translating requests into Dow Jones’ command format. 
The $1 30 package. includes a $50 account fee and an hour on the Dow Jones News/Retrieval service. 
Texas Instruments. is also expected to announce its Omni 800 Model 855 dot-matrix printer. Using a 


32 by 18. printing. head, the printer will include graphics capabilities and selectable fonts for under 
$1000. 


MICROS. GAIN MORE ATTENTION AT SIGGRAPH 


Microcomputers r received increased attention from vendors showing new products at the Siggraph con- 
vention in D etroit. Micro-based products announced at the show included a graphics board for the IBM 
PC from Number Nine Computer Engineering Inc., Hartford, CT, for less than $1200. The board, which 
NNCE plans to begin shipping. late in the third quarter, is based on an NEC 7220 VLSI graphics. display 
controller. The company has been shipping a similar board for the Apple for several 

months et -3Design, Seattle, WA, announced an optional Wordstar interface for its graphics card for 
the IBM PC. The interface lets users mix Wordstar- -generated text and graphics. The basic graphics 
card, which. costs $250 and requires 128K bytes of memory in the PC, enables. users to create 
designs, then rotate, translate, and scale them independently or in reconfigurable groups, relative to 
any coordinate in the system... . Cubicomp Corp., Berkeley, CA, displayed its CS-5 graphics system 
for three-dimensional solids modeling. The under-$9000 system, which includes an interface adapter 
and a CS-5 graphics module, requires an IBM PC with at least 320K bytes of RAM and a high- 
resolution RGB monitor with long-persistence phosphors. The software runs under IBM 

PC-DOS . . Precision Visuals, Boulder, CO, announced that it will support NAPLPS videotex standards 
in its DI-3000 graphics software. 


= NANOBYTES 

Zilog has ; announced : the 280000, a 32-bit microprocessor chip that is compatible with the 16-bit 
Z8000. Featuring 8 256-byte on-chip cache, instruction pipelining, and memory management, the 
.Z80000 can Tun at 10 to 25 MHz. It should be available in late 1984 for $150 in 1000-unit 

lots... . Silicon, the basic material in microprocessors and memory chips, may be in short supply later 
this year if semiconductor companies fail to plan now for future needs, warns Monsanto Electronic 
Materials Co., Palo Alto, CA. The company bases its prediction on trends in the economy and the 
semiconductor industry and on the sustained increase in orders for semiconductor products. Monsanto 
is the leading ‘supplier of single-crystal CZ silicon, the primary ingredient of semiconductor 

devices... . Hewlett-Packard, Palo Alto, CA, has introduced a new 6-pen graphics plotter, the HP 
7475A, for $1 $1 885. The company has dropped the list price of the HP 7470A 30 percent from $1575 
to $1095. . Olympia USA Inc., Somerville, NJ, has introduced the People computer, which includes 
both CP/M-86 ; and MS-DOS and two floppy-disk drives for $3595. Concurrent CP/M-86 is also 
available T c American. Bell has unveiled a videotex terminal to be sold through Bell Phone Center 
Stores. T he terminal, which includes a 1200-bps modem and keyboard, connects to a standard televi- 
sion. As part ofa videotex program in southern Florida, the terminals will sell for $600 there; 
elsewhere, they will retail for $900 .... Coin-operated computer terminals with attached printers are 
being marketed by Data and Research Technology Corp. (Pittsburgh, PA) in an effort to become "'the 
McDonald's of information.” Users with valid accounts can access local nodes of such popular net- 
works as Compuserve, the Source, and Dow Jones for $1 for 3 minutes. The company hopes to have 
terminals in 50 cities by the end of the year... . Tandy, parent of Radio Shack, says its preliminary 
sales figures for the year ending June 30 were 5 $2, 472,484,000, up 22 percent from fiscal 

1982. > deity . . Microsoft's. MS-DOS operating system is now being supported on Digital Equipment Corp.'s 
Rainbow 100 and Fujitsu' s Micro 16s... . Corvus Systems Inc. has lowered the prices of its Concept 
personal : workstations to $3995 for the 256K- -byte version and $4695 for the 512K-byte 

model . Es The American Society of Interior Designers, New York, NY, has introduced a hardware- 
software package for interior designers, architects, and space planners. Based on a Victor Technologies 
B/16-bit computer, the package. includes drafting, accounting, word-processing and mailing- -list soft- 
ware. Priced under $10, 000, it includes training for end users end a hot-line query service . . . . Apple 
Computer | Inc. ‘announced that the one millionth Apple computer was produced in June. . The 
British- -designed Dragon computer (January 1983 BYTE, p. 46) is being manufactured ae sold in the 
U. S. by Tano Corp. (New Orleans, LA). For $399, the machine includes 64K bytes of RAM, sound, 
256 by 192 color graphics, and Extended Microsoft BASIC. 


MIC ROBY TES mea 
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LLOYD'S 
OF 


LEMON 


Now, along with a very 
impressive insurance guarantee 
from Lloyds of Landon, EPD 
can offer you excellent protection 


backed up by excellent protection. 


While the expert technology of 
EPD keeps your equipment safe 
from “surges,” “spikes,” and 
“glitches, " you're also protected 
from these unpredictable hazards 
by a million dollar blanket cover- 


age policy that insures your equip- 


ment you're plugged into ours. 

The Lemon™, The Lime" , 
The Orange" , The Peach" , The 
Grizzly " and The Hawk™ all 
offer this double ability to Keep 
pur promise to deliver clean, sta- 
ble power and effective protec- 
tion from powerline fluctuations. 
So when you plug in with EPD 
you plug in with Lloyds of 
London too. 


DON'T PLUG IN WITHOUT US. 


(617)891-6602 » 1-800-343-1813 
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Multiplying without Zero 


Multiplication by doubling and halving 
("Novel Methods of Integer Multiplica- 
tion and Division," June, p. 364) is dis- 
cussed by Karl Menninger in his excellent 
book, Number Words and Number Symbols 
(MIT Press, 1969), Menninger credits the 
Egyptians with the invention of the 
algorithm. 

Multiplication and division are difficult 
in any number system that does not have 
a zero, such as Roman numerals, The 
Romans bypassed the problem by 
doubling and halving on a counting 
board. 


Joseph J. Brigham 
1293 Brighton Sq. 
St. Paul, MN 55112 


Bug-Free But Meaningless 


Those seeking a textbook illustration of 
the dictum ‘garbage in, garbage cut” 
need look no further than John Merrill's 
article (“Regression Fitting to Economic 
Indexes," May, p. 474). The author 
presents a lovely piece of code, perfectly 
logical and internally consistent, which 
nonetheless produces completely mean- 
ingless output because it is based on the 
fallacy that holds that economic data can 
be treated in the same way as a con- 
tinuous function in mathematics—i.e., 
that it can be analyzed by the methods 
of calculus. 

The reasoning that refutes this fallacy 
is quite straightforward and need not be 
rehashed here. Rothbard, among others, 
has argued persuasively against the no- 
tion that it is possible to treat market 
phenomena in terms of "infinitely small’’ 
differences (Man, Economy, and State, Van 
Nostrand, 1962, p. 440n). Intuitively, it 
should be clear that economic data, by its 
very nature, is discrete because it is 
ultimately resolvable into individual deci- 
sions to buy or not to buy, and the buy- 
ing population is finite. (It does not help 
to argue that the population is large 
enough to "'approximate'' infinity 
because the market for any given good 
at any given time cannot be predicted in 
advance and may in fact consist of only 
a handful of people.) 

Even if we concede that it is sornetimes 
permissible, for the sake of simplicity, to 
work with smoothed-out supply and de- 


mand curves, it makes no sense at all to 
maintain that an "underlying rate of in- 
flation’’ can somehow be measured by 
cataloguing the history of prices. Such a 
measurement, if it could be made at all, 
would have to be derived from 
money-supply figures. The econometri- 
cians claim to be able to use the methods 
of statistics in order to “fit” Consumer 
Price Index data to a smooth logarithmic 
curve and then to be able to "'see'' the 
effects of the Viet Nam war in the result! 
Even if the CPI were accurate and con- 
sistent (and it's neither), so many 
variables go into determining a market's 
equilibriurn price that you might just as 
well claim you can “‘see’’ the next presi- 
dent's face in a lump of soggy tea leaves. 

The moral for programmers is that our 
work can be logical, consistent, and bug- 
free, yet stil produce meaningless 
results. If seemingly plausible, these 
results may mislead vast numbers of 
people, particularly when the govern- 
ment has involved itself in the matter. I 
have no fear of 10 million machine-read- 
able files in private hands, but when the 
state uses its coercive authority to collect 
even one small database, ] tremble. The 
issue for society is compulsion, not com- 
puterization. 


G. M. Harding 
POB 7556 
Carmel, CA 93921 


Kudos for the Model 100 


The warts to which Rich Malloy al- 
luded (‘‘Little Big Computer: The TRS-80 
Model 100 Computer," May, p. 14) are, 
in fact, beauty marks! I’m a 25-year 
veteran of the computer field who cut his 
teeth on tubes and drum memory, but 
the bubble hasn't burst even after the first 
two weeks of 22-hour days of reveling in 
the delights of the Model 100. The de- 
signers seem to have been blessed with 
a Midas touch that has enabled them to 
turn what initially seem like drawbacks 
into delightful and surprising assets. 

I’ve yet to see a criticism of the Model 
100 that doesn't wither under close 
scrutiny. Malloy's review is the best in- 
depth effort I’ve seen so far. My only 
query is about the surprise of the 
author regarding the individual who put 
an $800 deposit on one the day he read 


With all the clamor about personal computers, 
a fundamental fact is often overlooked: 


some simply work better than others. 
Consider the COMPAQ Portable. 


y runs them all. 
There are accounting 
'" programs for any- 
thing from comput- 
erizing your family 
budget to full-scale 
| professional man- 
agement of payables, 


A computer will make you g 
more productive. A | 
computer will make you 
more efficient. You hear 
it everywhere. But you 
don't hear much about 
which computer actually 
works best. 


| and payroll. 

There are programs 
for making charts and 
programs for com- 


The COMPAQ Portable | 
fits under a standard airline 
seat for business trips. 


Works in more municating with other — 
computers. 
places So you get portability | 
With the COMPAQ™ and you don't give up 


f problem-solving power. 
F The combination adds 
up to the most useful personal 


Portable, you can be as pro- 
ductive in your hotel room 
or your lake house as in your 


receivables, inventory, 


own office. It's a reliable companion 
on a business trip. It's a powerful sales 
aid in your customer's office. 

You can move it fram office to of- 
fice to share its resources. You can 
move it into che conference room to 
answer questions. 

What's more productive than a 
computer? A computer that works for 
you ín more places. 


Works with the greatest 
number of programs 


The most important consideration 
when choosing a computer is "what 
programs will it run?" 

The COMPAC) Portable runs more 
programs than any other portable. In 
fact, it runs more than most non- 
portables because it runs all the pop- 
ular programs written for the IBM® 
Personal Computer without any mod- 
ification. There are hundreds of 
them. They are available at computer 
stores all over the country. 

Imagine the power of a portable 
word processor. There are dozens of 
word processing programs available 
for the COMPAQ Portable. 

Planning, problem-solving, and 
"what-ifs" are a cinch with a variety 
of popular electronic spreadsheet 


programs. The COMPAQ Portable 


| Portable to communicate 


computer on the market today. 


Add-on options make it work 
the way you work 


Inside the COMPAQ Portable are 
three open slots. Most portables 
don’t have any. Electronic devices 
called expansion boards fic those slots 
and give the COMPAQ Portable new 
powers. As with programs, expansion 
boards designed for the IBM will 
work. With them, you can make your 
personal computer more personal. 

Want to check a stock price? One 
expansion board enables we 
the COMPAQ Portable 
to handle chose communi- 
cations over ordinary 
phone lines. 

Want to use your com- 
panys central computer 
files while you're on a 
trip? There are boards 
that allow the COMPAQ 


with a variety of large 
computers. 

Other boards let you hook 
up controllers for computer 
games, increase memory 
capacity, or connect several 
personal computers in a 
network. 


-Á À— W— 


The added usefulness is free 
The COMPAQ Portable doesn't cost 


any more than an ordinary desktop 
computer. In fact, it costs hundreds less 
chan a comparably equipped IBM or 
Apple® III. The COMPAQ Portable 
comes standard with one disk drive 
and 128K bytes of 
memory, both of 
which are usually 
extra-cost options. 
The bortom line 
is this—you 
just can’t 


"All the popular 
written 


programs 
for the IBM PC na 
as is on the COMPAQ 
Portable, 
buy a more A —— 
practical, useful, productive computer. 
Compare the COMPAQ Portable. 


For the location of the Authorized 
Dealer nearest you, call 1-800- 
231-9966. 


*1963 COMPAQ Computer ion 
COMPAQTM i p trademark of Q Computer Conporstion. 
[E399 is m registered trademark of bonnactional Buntrecss Machines 
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Common sense and uncommon design 
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SERIAL PORT 
EXPANDER 

A PT) 

MORE 


l——— 
BTA's MODEL 524 MULTIPORT 

| CONTROLLER is a code activated one 
to four serial port expander — but that's 

| not all since it has separate and indepen- 
dent UARTS, buffers and handshaking 
each port can operate with a different 
configuration, i.e. different baud rates, 
stop bits, etc. These features also permit 
two or more devices to communicate 
with che 524 simultaneously. 


m 
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ri | 
= | 


si 
Latter: quality 
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Full duplex with EIA RS-232 protocol 


Baud rates up to 19,200 
Expansion to l6 ports by cascading 


Peripheral ports may be configured 
by user software 


One year warranty 


a E b 9? €$ €*» 9 5 "o O "o" a3 


| same as model 524 except has 256 byte 
rx/tx buffers per port 

*MODEL 524D............. $269.00 
same as model 524, plus continuous poll- 
ing of each peripheral device for data 
transfer requests. The device is auto- | 

| matically connected when its 'turn comes | 
up. ON, BUSY and OFF messages are | 
sent to the peripheral device. | 

eOther models available — Contact us or | 
your dealer for additional information. | 


HIGHWAY 603, P O. BOX 367 
BAY ST. LOUIS, MISSISSIPFI 39520 
(801]467-8231 
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about it. I went out and bought 12! I now 
do all my correspondence with it, keep 
office records on it, relish the sounds of 
my text-to-voice synthesizer, and enjoy 
threatening the wags and critics with my 
bar-code reader wand. I estimate that I 
will recoup the cost of the machines 
within a few months. 

Radio Shack has caught at least one 
custamer hook, line, and sinker. 


K. E. Cassidy 

DC Consultants 

38 Riddell 5t. 
Woodstock, Ontario 
Canada 


Eek: Another Mouse? 


I am sorry to see Apple, Visicorp, and 
possibly Microsoft jump onto the Xerox 
bandwagon and introduce a mouse into 
their new integrated computing software. 
The mouse is an inherently bad pointing 
device for at least three reasons: it con- 
sumes one to two square feet of flat desk 
space; it requires users to move their 
hands one to two feet from the keyboard 
in order to point at a screen object; and, 
because the mouse is not in a fixed place 
relative to the keyboard, users must look 
away from their work to find the mouse 
whenever it is to be used. 

A much better solution to the problem 
of efficiently pointing at the screen is to 
use a trackball device located just below 
the space bar of the keyboard. This re- 
quires only four square inches of space, 
allows users to keep their fingers on the 
home keys of the keyboard during use, 
and does not require users to divert their 
eyes from the work. Trackballs are not 
more expensive than mice when both are 
manufactured in quantity. 


Henry Hoeksma 

112 Minota Hagey Res. 
University of Waterloo 
Canada 


The Price is Wrong 


I was very excited by the article by 
Larry Sarisky, president of Syquest Tech- 
nology, cn the company's removable 
media hard-disk drive ("Will Removable 
Hard Disks Replace the Floppy?"' March, 
p. 110). Too bad the prices quoted in the 
article don't come close to the actual 
figures on the price list Syquest sent me. 
(Unless, of course, | buy 50 or more units. 


Do your readers often buy 50 or more 
units when purchasing hard-disk drives?) 

The article said ''3.9-inch drives cost 
less than $800, the 3.9-inch (cartridge) 
about $35.” Also, “The drive costs only 
slightly more than a floppy-disk drive. 
The cost of a cartridge is comparable to 
the cost of a box of 10 floppy disks.'' 

The price list that I was sent quotes the 
price of the removable media drive and 
cartridge in quantities less than 10 as $995 
for a drive and $70 for a cartridge. Please 
be more sensitive to such exaggerated 
claims in the future. 


K. S. Scriba 
4602 Alpine 
Enid, OK 73701 


Larry Sarisky replies: 

At the time my article was submitted, our 
pricing was $800 for either the SQ306R or 
SQ306F disk drive. The Q-Pak cartridge was 
$35. Recent cost increases in material and 
manpower resulted in a price increase on the 
SQ306R and Q-Pak. To quote all of our exist- 
ing customers and prospects who have signed 
up to the slightly higher prices, “It is still 
the best deal around.” 

I am sorry for any inconvenience this may 
have caused you. 


Make Mine Modula-2 


"Modula-2: A Worthy Successor to 
Pascal” by Joel McCormack and Richard 
Gleaves (April, p. 385) is by far the best 
exposition to date on Modula-2. How- 
ever, the subtitle of the article might have 
read "And a Worthy Competitor to 
Ada.” Clearly, Modula-2 could give Ada 
a run for the money, if only the Modula 
Research Institute had a tenth of the 
funds the Department of Defense (DOD) 
has allocated for Ada promotion. 

In Ear! McCoy's "Strongly Typed Lan- 
guages, (May, p. 418) he says that Ada 
"is expected to attain wide use in both 
civilian and military applications Ob- 
viously, the many firms and organiza- 
tions on the military ''gravy train" wil] 
indeed use Ada because it is being forced 
upon them. Civilian applications, how- 
ever, are a different matter. Ada has not 
established its superiority to even extend- 
ed Pascal, let alone Modula-2. It is a 
nightmare for compiler writers and is 
clearly top-heavy with complex features, 
whereas Modula-2 is a simpler and much 
more readable systems programming lan- 


Introducing the Most Powertul 
Business Software Ever! 


TRS-80™ (Model I, II, III, or 16) e APPLE" è IBM™ e OSBORNE™ e CP/M" è XEROX™ 
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The VERSABUSINESS" Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES™ $99.95 

VERSARECEIVABLES" is a complete menu-driven accounts receivable, invoicing. and 
monthly statement-generating system. It keeps track of all information related to who 
Owes you or your company money, and can provide automatic billing for past due ac 
counts. VERSARECEIVABLES* prints all necessary statements, invoices, and summary 
teports and can be linked with VERSALEDGER II" and VERSAINVENTORY™. 


VERSAPAYABLES" $99.95 

VERSAPAYABLES" is designed to keep track of current and aged payables, keeping 

in touch with all information regarding how much money your company owes, ta 
whom. pty 5s am maintains à complete record on each r, prints checks, 
check registers, vouchers, transaction reports, aged pa reports, vendor reports, 
and more. With VERSAPAYABLES", you can even let your computer automatically select 
which vouchers are to be paid. 


VERSAPAYROLL™ $99.95 

VERSAPAYROLL™ is a powerful and sophisticated, bul easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are genre automatically, with 
tolale displayed on screen for operator approval. A payrol can be run totally, automati- 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSALEDGER II" system. 


VERSAINVENTORY™ $99.95 | 

VERSA NVENTORY" i$ a complete inventory control system that gives you instant access 

to data on any item. keeps track of all information related to what 

items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
when an item falls below n preset reorder point, and allows you to enter and print 
ices directly or to link with the VERSARECEIVABLES" system. VERSAINVENTORY™ prints 

all needed inventory listings, reports of items below reorder point, inventory value re- 

ports, period and year-to-date sales reports, price lists, inventory checklists, eic 


‘COMPUTROMNICS: 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


* TRS-80 ia a trademark of the Radio Shack Division of Tandy Corp. - *APPLE is a trademark of Apple a trademark of JEM Corp, 
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Corp. *IBM is 


VERSALEDGER I™ $149.95 
VERSALEDGER II™ is à complete accounting system that grows as your business 
grows. VERSALEDGER IT™ can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general co system without any additional software. 
€ VERSALEDGER I[I™ gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 
® stores all check and general ledger information forever, 
e gas tractor-feed checks, 
* handles multiple checkbooks and general ledgers, 
€ prints 17 customized accounting reports including check registers, 
ance sheets, income statements, transaction reports, account 
istings, etc. 


Versa Lepcer Il" comes with a professionally written 160 manual de- 
signed for first-time users. The VERSALEDGER II" manual will help pe 
quickly familiar with VERSALEDGER If", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Every VERSA BUSINESS” module n guaranteed 10 outperform all other c rtitive systems, 
and at a (raction of then cost. li you are not satisfied with any VERSA BUSI * module, you 
may return it withm 30 days for a refund. Manuals for ary VERSABUSINESS" module may be 
purchased for $25 each, crecided toward a later purchase of that module. 


To Order: 


Write or call Toll-free (800) 431-2818 

(N.Y.S. residents call 914-125-1535) 

* add $3 lor shipping in UPS areas * add $5 to CANADA or MEXICO 

* add $4 lor C.O.D. or non- UPS areas * add proper postage elsewhere 
-— 
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Intertec Offers 
. lheWarranty 
Your First Computer 
Should ve Offered. 


The rationale behind the 
conventional 90-day warranty 
is that anything likely to go 
wrong will go wrong in the first 
3 months. 

But it can take 3 months 
just to get comfortable with a 
new system. That's the honey- 
moon-period, when you treat 
your equipment with the deli- 
cacy of a salecracker. 


wt 
Hik. 


CompuStar can network up to 255 intelligent 


terminals and give each of them access to 
common or restricted databases. 


Ah, but now it’s 5 months 
down the road,the honeymoon 
is over, your equipment has 
finally begun to justify its cost, 
and that's the afternoon your 
processor's fan succumbs to 
fatigue. 

Or maybe the malfunction 
is more gradual, like a disk- 
head drifting increasingly out 
of alignment. 

Or more elusive, like an in- 
termittent failure due to border- 
line components. 


When You Build Them 
Stronger, You Can Back 
Them Longer. 

And that's why all Intertec 
terminals, computer networks 
and disk storage systems come 
with a full year of coverage. 
Not because you'll need it, but 
to assure you that you won't. 


CPM ix a reistenrcl trademark of Dora! Research. 
* Microsoft ikni oo nagae traclernark of Microsoft Corporation. 


See —unlike other makers, 
we know what we're standing 
behind. 

We don't slap Intertec 
nameplates on other people's 
parts. We build virtually all our 
equipment ourselves. 


And we assemble it ourselves. 


And we test and re-test it 
ourselves. 


More Bytes 


a. or Your Buck. 

: That's also why 
— we can offer you flatly 
superior dollar-values. 


In single-user 


desk tops, for example, 
our SuperBrain offers 


twin Z80s, standard; 
64 kbytes of dynamic ram, 
standard; up to 1.5 mbytes of 
disk storage, standard; 

CP/M 2.2* and MBasic; 
standard. 

And compared to conven- 
tional multi-user systems, our 
CompuStar systems can give 
you many more hours of 
productive labor every day — 
because, instead of depending 
on acentral processor for data 
manipulation, each worksta- 
tion in a CompuStar network 
has its own processor and its 
own 64 kbytes of ram. 

As a result, you can have 
anywhere from 2 to 255 work- 


stations working simultaneously 


without suffering noticeable 
declines in execution-time. 


WhyJust Expand When 


You Can Up-Grade? 


[n fact, if you assess your 
expansion alternatives in terms 
of relative payback potential, 
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you're very likely to find that 
up-grading with Intertec equip- 
ment from scratch would be 
more cost-effective than 
burdening your existing instal- 
lation with add-ons. 

Dollar for dollar, the Inter- 
tec system is apt to be not only 
faster, more powerful and more 
versatile, but more reliable and 
better supported. 


Service On Site? 
Within 4 Hours? 


In addition to our one-year 
warranty, and the carry-in 
service provided by authorized 
Intertec dealers, we also have 
600factory-trained technicians 
to provide service on-site in 120 
US. cities,often within 4 hours. 

‘To arrange for that service 


Since we build our 4 
equipment from 
scratch, we can 
afford to do it right 


just call our Customer Services 
Department at 803/798-9100. 
Atthe same time we'll be happy 
to give you the name of your 
nearest Intertec dealer. 

Or write on your letterhead 
to Intertec Data Systems Cor- 
poration, 2300 Broad River 
Road, Columbia, SC 29210. 


intertec 
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Apple? II, IIe 
5 megabyte 
Removable 


HARD. DISK 
$1,295 
HARD. DISK is 


designed for fast access 
to large data files. 

The Removable 

HARD DISK PAC™ 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 


drives. 


One Y ear Warranty 
205-871-0987 


Digital Electronics Systems | 


107 Euclid Avenue 
Mountain Brook, AL 35213 
HARD. DISK, PAC are crsdemarkas of Digiul Elecuronic 


Systems, Inc, 
Apple LJ, Un js a crodemark of Apple Computer, Inc. 
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guage. 

Perhaps it would be useful to follow the 
example of David Packard, founder of 
Hewlett-Packard. Having witnessed the 
DOD as an insider (he held the title of 
Deputy Secretary of Defense), he later 
ran H-P on the principle that it should 
stay as far away from military business 
as possible. Maybe he knew something 
we all should know, 

Luckily, the nonmilitary option is avail- 
able, and it happens to embody the best 
elements for successful systems 
implementations. 


Lee Scott Jacobson 
Bebo White 

1440 Catalina St. 

San Leandro, CA 94577 


Wanted: a Conversion Program 


I find myself viewing the advent of 
16-bit personal computers with mixed 
emotions. 

Having purchased an 8-bit personal 
computer some years ago, | have in- 
vested considerable time and money in 
software for the 6502 MPU. A good deal 
of this investment was expensive “un- 
copyable” business and business-related 
programs. 

My initial reaction of elation for the 
IBM PC quickly disappeared when I real- 
ized the limited software available at that 
time and the inability to convert my ex- 
isting software to the new OS/DOS used 
by that machine. Despite the relatively 
low cost of the IBM PC and its obvious 
advantages, I was discouraged from pur- 
chasing it due to the tremendous expense 
in time and money to convert my existing 
software to the new system. 

As other newer MPUs and machines 
are released to the general market with 
expanded capabilities, the companies 
who published their proprietary pro- 
grams push their early supporters to 
either repurchase the same software (if 
it exists) to upgrade to à new system or 
simply to make do with a smaller, less ef- 
ficient system. 

The personal computer industry takes 
justifiable pride in the tremendous strides 
it has made toward industrial standards, 
while the software industry struggles 
mightily to maintain parity (no pun in- 
tended). The introduction of new MPUs 
results in new OS/DOS systems—CP/M, 
CP/M-86, Concurrent CP/M, CP/NET, 
Unix, Xenix, and the UCSD p-System, to 


name a few. While some of these are 
cross-translatable and others can be used 
on a variety of MPUs, some tremendous- 
ly brilliant software is compatible with 
only one or two systems. No sys- 
tem = no software. 

Now, I'm no expert, and it may be that 
an inexpensive conversion program 
exists, but I haven't seen it advertised at 
any price. On the other hand, if a trans- 
lator doesn't exist, someone stands to 
make a fortune on a single program 
series. 

A small business or serious hobbyist 
simply cannot afford to repurchase or 
retype numerous programs after expend- 
ing the necessary capital to purchase a 
new machine. Therefore he either 
declines to purchase the machine or 
resorts to writing his own programs— 
bugs and all. Either way, one portion of 
the industry suffers. 

It may be poor form to discuss price, 
but for me at least, cost-effectiveness is 
of paramount importance. If 1 want to 
purchase $8000 to $10,000 worth of equip- 
ment and then be forced to repurchase 
a similar dollar value of software that i 
already own, cost-effectiveness ceases to 
exist. 


John Winney 
8326 228th St. SW 
Edmonds, WA 98020 


Corrected CASE Structure 
for Fig-FORTH 


Your August 1980 issue featured several 
excellent articles on FORTH. Since that 
time, the issue appears to have become 
a reference for individuals and companies 
as more and more attention is paid to 
FORTH. Peopleware Systems specializes 
in FORTH products, and we have re- 
ceived inquiries about the Miller and 
Miller article, "Breakforth into FORTH,” 
(p. 50). 

An example on page 180 has a subtle 
bug. The example as it appeared in 
essence is as follows: 


: CASE «BUILDS SMUDGE ] DOES» 
SWAP 2 * + @ EXECUTE ; 
: OPET ." AARDVARK "' ; : 1PET 
." BEAVER ” ; : 2PET 
." COUGAR ” ; 
CASE: ANIMAL OPET 1PET 2PET ; 


where 1 ANIMAL will print BEAVER, 
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The problem revolves around ter- 
minating the list of cases after CASE: 
{ OPET 1PET 2PET ) with { ; }. 

The function of the terminator is to 
reset STATE to 0, which indicates execu- 
tion mode. While { ; } does this, it also 
does some other things in fig systems 
...it toggles the SMUDGE bit, and 
hence the need for SMUDGE in the 
<BUILDS clause in the definition of 
CASE: . { ; } also executes ?CSP, and 
here lies the bug. 


T F pF i =r 


If the ibove example i keyed in as | defined to terminate the list of cases 


shown, it will work as expected, How- 
ever, if the stack is altered after defining 
2PET but before defining ANIMAL by 
putting a number on the stack, the ?CSP 
test will fail, giving an error message #14, 
"definition not finished." 

If { | } is used to terminate the list of 
cases, no ?CSP test will be performed, 
and the problem will be eliminated. lf this 
is done, SMUDGE should be omitted 
from the definition of CASE:. 

Better yet, a synonym for Í ( } can be 
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Leading Edge 2-80, S100 Distributed Processing. 
5475.00 


Memory transfer rates of 517Kbytes/second, 
direct memory access, memory mapping and 
host to slave requests via interrupt control make 
the CPS-MX fast. And easy to integrate, Fully 
compatible with TURBOdos™, Intercontinental 
Micro System's slaves are available in four 
versions: synchronous or asynchronous serial 
port, 4Mhz or 6Mhz. The choice is yours. The 
CPS-MX also allows the bus master to utilize 
slave memory at the user's discretion, The slave 
then acts as a 64K RAM card. 

The CPS-MX is also easy to integrate with 
Intercontinental's full line of S100 products: 


single board 

computer with 
64K on board | 
RAM, 41/0 


channels, memory management, on board 
floppy controller, DMA and vectored priority 
interrupts; and 256K bank selectable or 
contiguous memory. 

A complete line of personality boards allow 
easy interface to anything from a floppy to a 
winchester, including modems and printers, and 
don't take up any S-100 bus space. 

Best of all is the price. The MX starts at 
$475.00. That's right, up to 6596 less than what 
you have been paying for products that may not 
measure up. 


Call Intercontinental Micro Systems today. 


.— We'd like to send you information 
MEN on the S-100 slave alternative. 


= 


1733 South Douglass Road, Suite E, Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 
TURBÜdOS Is a trademark of Software 2000. nc 
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Clrela 231 on Inquiry card. 


: ENDCASE [COMPILE] [ ; 
IMMEDIATE 


Note that 1 [ } is IMMEDIATE and, 
therefore, requires the use of (COM- 
PILE]; note also that ENDCASE must be 
IMMEDIATE. 

This bug can show up if CASE: is made 
part of your FORTH kernel. Thus, if you 
boot your FORTH system after turning 
power on and the first definition uses 
CASE: to define a word, CSP will con- 
tain garbage, and the ?CSP error will 
result, Our P-FORTH card automatical- 
ly saves compiled FORTH code in non- 
volatile EEROM, which makes this bug 
more likely to appear. 

The correct example would then be 


: CASE: « BUILDS ] DOES SWAP 2 
* + @ EXECUTE ; 

: ENDCASE [COMPILE] [ ; 
IMMEDIATE 

: OPET .” AARDVARK "' ; : IPET 
,"" BEAVER ” ; : 2PET .” COUGAR ” ; 

CASE: ANIMAL OPET 1PET 2PET 
ENDCASE 


Note the definition of CASE: is a fairly 
advanced FORTH topic, but the use of 
CASE: is very simple. 


Fred Olson 

Peopleware Systems Inc. 
5190 West 76th St. 
Minneapolis, MN 55435 


Coding between the Lines 


I was considering buying the Apple 
Logo for my children until I read Gary 
Drescher's letter (March, p. 20). I have no 
intention of paying for the advertising of 
his favorite cause or anybody else's. I 
wonder what he would think if, for ex- 
ample, his or his friend's child received 
a FORTRAN compiler error message 
such as ''Evolution stinks.” Would he 
send the ACLU to the rescue or recognize 
the rights of anti-evolutionists to resist? 
Certainly, in a democratic society there 
are less sneaky ways of exercising one's 
rights to differ from and/or resist prevail- 
ing public opinions. 


George Jerinic 


7 Robinwood Rd. 
Acton, MA 017208 
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IBC MIDDI CADET ™ ALTOS ™ ACS 8000-10 


Maximum Users 9 Maximum Users 4 

Disk Storage 20 MB Disk Storage 10 MB 
Memory 256 KB ** Memory 208 KB 

CPU Speed 6 MHz CPU Speed 4 MHz 
Benchmark (lapsed time) 4:44 Minutes’ Benchmark (Elapsed time) 5:03 Minutes" 
List Price $7495.00 List Price $7995.00 


The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS ACS-8000-40 and 
others. That's why we call it the heavyweight performer. 


Because the MIDDI is completely software compatible with ALTOS, ONYX™, Dynabyte™ and 
others using CP/M'" 2.2, MP/M™ Il or OASIS™, you can transport your applications software to the 
MIDDI without modification. So why not take the benchmark test yourself. 


If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors, 
send a copy of your application program to IBC. We will run your software on the MIDDI without 
modification and give you the elapsed time in minutes. You be the judge. If it really is faster 
than your current hardware and it is, then you owe it to yourself and your customers to switch to 


IBC. 

so remember! When you want a heavyweight performer at a low price, contact: 

OUTSIDE THE USA WITHIN THE USA ct 

TAC scien Business Computers IAC DISTRIBUTION 

21592 Marilla Street 1140 36th Street Suite #212 | L. 
Chatsworth, CA 91344 Ogden, UTAH 84403 ‘Four users under OASIS Eni T aD 

(213) 882-9007 TELEX NO. 215349 (801) 621-2294 ** Upgradeabie lo 512 K Bytes tesa il NICE 


ALIS n à hogerark ot ALTOS Computor 5ytems ONYX 9a liodemork or Onys Systems ic | DYMABYTE is a trademark ol Dyncitiyte Business | "n 
Computers, CPM & MPM ond todermis Of Dio! Research aod OASIS is 9 trademark of Phase One Sysienis | 
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Build the Micro 


D-Cam Solid-State 
Video Camera 


Part 1: The [532 Optic RAM 
and the Micro D-Cam 
Hardware 


T mU d 


by Steve Ciarcia 


[^ 


A 64K-bit dynamic RAM chip is the visual sensor in this digital 


I f you've followed the activities 

in the Circuit Cellar for any 
period of time, you have probably 
realized that my writing a monthly 
column is just an excuse to investigate 
and experiment with whatever I find 
currently fascinating. One of my 
longtime fascinations has been the 
input of visual data to a computer. 
While I've presented interfaces that 
allow computers to determine direc- 
tion and measure distances, receive 
a variety of sensory inputs via touch 
or remote signal, and even speak 
their minds through voice synthesis, 
unti) now I have not presented a pro- 
ject that enables a computer to see. 

There was a time when most com- 
puters communicated via klunky 
teletypes at 10 characters per second. 
Improving output technology—high- 
speed video graphics displays, dot- 
matrix printers, and voice synthe- 
sis—has vastly improved the com- 
puter's ability to communicate 
results and conclusions to its user. 
Except in specialized applications, 
however, input technology has been 
discouragingly static. We still plod 
along using keyboards or mice as the 
primary input device even when the 
input data may be graphical. 

So much of our existence involves 
visual recognition that it only stands 
to reason that the potential applica- 
tions of computers would be en- 
hanced if a versatile sensory-input 
channel were available to the ma- 
chines. Then, instead of spending 
hours entering digital coordinates 
from a picture or map into a com- 
puter using a keyboard, you could 
easily use a ''computerized camera'' 
to make a visual snapshot of the 
material, instantly producing a 
digitized picture. Once you had such 
a picture in the computer, it could be 
interpreted, enhanced, or stored as 
the application might dictate. 


Photo 1: /n this prototype, the Optic RAM 
is mounted inside a light-tigh! box with a C- 
mount lens focusing light onto one of its cell 
arrays. The ribbon cable leads straight from 
the Optic RAM to the interface curd in the 


Appie. 


image camera 


Computers and Vidicon Cameras 

Computerized-image cameras are 
not new, but up to now they have 
always been too expensive for wide- 
spread practical use and casual ex- 
perimentation. Most of the computer 
image-input devices currently avail- 
able use a conventional black-and- 
white television camera as the image 
sensor. The carnera's video output 
must be converted to digital logic 
levels for the computer: a difficult 
task, because the output, produced 
using a Vidicon-type pickup tube, is 
a high-frequency analog signal di- 
vided into 30 complete frames of pic- 
ture information transmitted and 
scanned each second (or 25 trames 
for most TV systems outside North 
America). 

Most high-quality TV-camera inter- 
faces convert the analog signal for 
computer processing through "frame 
grabbing,” in which one of the frames 
is sampled, digitized, and stored dur- 
ing a 1/30-second frame-scan interval. 
In these sophisticated visual sensing 
systems, a high-speed A/D (analog- 
to-digital) converter digitizes the 
analog signal in real time at sampling 
rates exceeding 5 megahertz (MHz) 
and stores the PCM (pulse-code 
modulated) data in a high-speed buf- 
fer made of semiconductor memory. 
Because they operate so fast, such 
units are insensitive to camera mo- 
tion and fast scene changes. 

In less sophisticated TV-camera in- 
terfaces, the designer has assumed 
that the camera and the object in its 
view will remain still long enough for 
the picture to be processed by slower, 
cheaper circuitry. When the TV pic- 
ture is stationary, all frames in the 
signal are identical, so a sequential 
line-sampling technique is often em- 
ployed. In units of this type, a low- 
speed A/D converter (sampling from 
100,000 to 1,000,000 times per second) 
operates in bursts of activity shorter 
than a frame interval, with each suc- 
cessive period of activity, or sampling 
window, triggered at a slightly later 
time during the frame interval by line 
and pixel (picture elernent) position 
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counters, In between the sampling 
windows, the support circuitry has 
time to store the digitized informa- 
tion and get ready for the next burst 
of activity. As a result, the interface 
assembles the single image from 
pieces snatched from many frames. 

High-speed frame grabbers gener- 
ally cost more than $10,000, while the 
slower units cost somewhat less, de- 
pending upon speed and resolution. 
You can expect a 256 by 256 pixel- 
resolution low-speed interface, the 
kind used in the computer systems 
often seen at conventions printing 
images on T-shirts, to cost between 
$500 and $1000; half of that price is 
for the camera and lens. 


Solid-State Arrays to the Rescue? 

The problem with the Vidicon-type 
camera is that it is an analog device, 
which must be adapted to work in 
digital applications. It would be far 
better to have a computer video 
camera that is inherently digital and 
dispense with the analog-to-digital 
conversion. Why not use semicon- 
ductor devices, the outputs of which 
are digital signals that change as a 
function of light level? 

The barrier has been price. A va- 
riety of semiconductor optical sen- 
sors, such as photodiode and 
charged~coupled-device (CCD) ar- 
rays, fill the bill nicely. When I first 
started to think about building a 
solid-state image camera, I thought I 
could just order a 256 by 256 pixel 
CCD array and add a few binary- 
counter chips for a quick project. This 
idea evaporated quickly when I dis- 
covered that CCD arrays cost from 
$800 to $2000, depending upon the 
number of bad pixels you get. 

My success with photodiode arrays 
wasn't much better. It seems that for 
about $100 you can buy a 128 by 1 or 
256 by 1 array, but arrays more than 
one element wide are hard to find. 
To create a 256 by 128 or 128 by 128 
picture, I would have needed to 
devise an optical, mechanical, or 
electronic way to move the array 
across the image plane, or move the 
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Figure 1: A schematic diagram of the timing-generator circuit, which contains a CMOS oscillator circuit to generate the fundamental clock 
rate. This signal is divided down to produce the frequencies for various possible output data rates and controlling the 1532. The data-rate-clock 
signals control the sequence of operation of the interrupt generator and the transmitter circuit. 


image across the array, stopping 
periodically for the values of the pic- 


ture elements to be registered and 
stored, After tentatively sketching a 
screw drive and its associated control 
electronics, I gave up in disgust at the 
thought of how hard it would be to 
build. 


If Memory Serves... 

I had almost decided to join the 
bandwagon and use a Vidicon 
camera when I remembered experi- 
menting with the optical sensitivity 
of dynamic RAM (random-access 
read/write memory) chips back in 
1976. I had even seen a design pub- 
lished for a 64 by 64 pixel resolution 
camera that used a type-1103 1K-bit 
dynamic RAM chip as an optical sen- 
sor. If the bit-storage cells in those 
early dynamic RAMs were light-sen- 
sitive, could the newer ones be also? 
If I popped the top off a 64K-bit 
dynamic RAM chip, wouldn't I find 
a 256 by 256 array? 

Well, yes and no. I took the lids off 
a few brands of 64K-bit dynamic 
RAM chips, and it does appear that 
they are light-sensitive. The problem, 
however, is that they were designed 
only as memory devices and not op- 
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tical arrays. To my knowledge, none 
of the 64K-bit dynamic RAMS on the 
market are configured as an ortho- 
gonal array laid out 256 elements 
long by 256 wide. In fact, most have 
4 or 8 sections of 16K or 8K bits, and 
many include redundant sections 
that can be wired in to replace bad 
sections on the chip. The bit ad- 
dresses don't proceed linearly 
through the chip either; one bit may 
be in the upper-left corner and the 
next bit in the lower-right corner. 

Just as I was about to abandon all 
hope, I found an unconventional 
dynamic-RAM manufacturer that has 
recognized the light-sensing potential 
of its 64K-byte device. Micron Tech- 
nology Inc., of Boise, Idaho (certain- 
iy an unconventional place to make 
integrated circuits), produces a 
dynamic RAM chip that has its mem- 
ory cells laid out in only two sections, 
both of which are 256 by 128 cells, as 
shown in figure 7 on page 31. With 
this configuration, the chip can easi- 
ly be used as an optical sensor. One 
specially tested 64K-bit dynamic 
memory device, called the 1532 Op- 
tic RAM, comes in a package with a 
see-through quartz lid (see photo 4 
on page 30). 


Per pixel, the Micron Technology 
1532 Optic RAM costs 1000 times less 
than the earlier generation of image- 
sensing chips such as the CCD, The 
Optic RAM's spectral sensitivity is 
generally the same as that of other 
silicon-based light-sensing media, 
but its bit-for-bit uniformity is not as 
good as CCDs. Nevertheless, the Op- 
tic RAM can bring capabilities to your 
computer that were previously avail- 
able only to large industrial users. 


Build the Micro D-Cam 

This month, using the 1532, [ll 
show you how to build a relatively 
low-cost digital image camera I call 
the Micro D-Cam (see photo 1). Its 
resolution of 256 by 128 pixels is ade- 
quate for many applications in graph- 
ics, pattern and character recogni- 
tion, robotics, process control, and 
security. (Of course, the output of the 


‘Micro D-Cam is a digital signal; it 


cannot be used to directly drive a 
composite-video monitor) I've put 
together versions of the Micro D-Cam 
for use with the Apple II computer 
(IH-Plus and JMe, see photo 3, page 
30) and the IBM Personal Com- 
puter; however, the Micro D-Cam is 
serially interfaced and requires only 


five wires for connection, so [I’m also 
working on an R5-232C version that 
can be attached to any computer that 
has a serial port. 

The Micro D-Cam project is rather 
complex, so I'll present it in two 
parts. This month I'll explain how the 
1532 Optic RAM and the Micro D- 
Cam hardware work. Because appro- 
priate software is vital to the success 
of this project, next month I'll include 
a lengthy listing of a typical control 
program for use with the Apple II- 
Plus version of the Micro D-Cam. 
We'll also look at some of the Micro 
D-Cam's capabilities. 


IS32 Optic RAM 

The 1532 from Micron Technology 
is an all-digital image-sensing device. 
Its pertinent characteristics are 
shown in table 1. 

The 1532 contains 65,536 (64K) 
light-sensitive memory cells laid out 
in two planar, rectangular arrays of 
32,768 elements, each a matrix of 128 
rows and 256 columns. The two 
arrays are separated by an optically 
nonsensitive "dead" zone about 25 
elements wide. To avoid having a gap 
in the image or using complicated op- 
tical systems to eliminate it, only one 
of the arrays is usually used as an 
image sensor. Each of the memory 
elements in the matrix can be ac- 
cessed randomly when the control 
circuitry strobes in the appropriate 
row and column address of the ele- 
ment being accessed. 


$6000"2 7010 


PRODUCT CODE 


Photo 2a: The Micro D-Cam can focus on UPC bars. Both photos 
shown here used the Apple II's high-resolution graphics routines fo 


reproduce the camera's output. 


Theory of Operation 

An image vamera built around the 
1$32 focuses reflected light from the 
viewed object and passes it through 
a lens onto one of the 32,768-element 
arrays. When an individual element 
is struck by photons of light, the 
capacitor in the cell, which is initial- 
ly precharged to a fixed voltage, 
begins to discharge toward zero volts. 
The capacitor discharges at a rate pro- 
portional to the light intensity 
throughout the duration of the 
exposure. 

After the exposure interval has 
elapsed, the circuitry reads the ele- 
ment by addressing it as a memory 
cell. During the cell access, sense 
amplifiers within the 1532 read the 
capacitor’s voltage value and compare 
it to a fixed threshold voltage. If the 
potential is above the threshold, the 
picture element is deemed to be 
black; if the potential is too low, the 
picture element is declared white. 
The Daw pin of the Optic RAM is set 
to a logic 1 or 0 during the corre- 
sponding bit interval as a result of 
this decision. The raw "gray scale" of 
the I532, therefore, has only two 
shades, white and black. (We'll see 
how to compensate for this shortly.) 

All dynamic-memory devices re- 
quire refreshing for operation; the 
charge representing the data stored 
in each cel] capacitor will leak away 
if left alone (exposure to light merely 
hastens the leakage). The charge 
must be sensed and brought back to 


- = DXX 
JY ECKE ROC RT GE : / 
"mere "T" za JA DT OE Cet 


$ 
x 
K 
; 
i 
V 


MIPTPET. $ aetate 
= 
E gt 


the nominal voltage for the logic state 
it represents This can happen when 
the computer reads a bit value from 
the cell, but more frequently it hap- 
pens when circuitry external to the 
memory chip periodically activates 
the cell's address just for the purpose. 
(Many memory chips, including the 
[$32 Optic RAM, can refresh their 
cells a whole row at a time.) The IS32 
can be used this way as a regular 
memory device can, but in optical 
service there is a twist in the refresh- 
ing. The chip is light-sensitive only 
when it is not being refreshed; the 
key to using it in a camera is to care- 
fully control its sensitivity by per- 
forming the refresh operation in a 
special way. 

In the beginning of an image-sens- 
ing cycle, the Micro D-Camv's circuitry 
addresses all the cells in the active ar- 
ray, filling them with the positive 
voltages that represent logic 1s. The 
exposure begins with the receipt of 
a SOAK command, which is the 
equivalent of opening the shutter (to 
allow the array to “soak” in light). 
Then, after the appropriate exposure 
interval has elapsed, the control cir- 
cuitry issues the refresh command, 
which freezes the states of the mem- 
ory cells (or pixel cells, if you will). 
Then the control circuitry activates 
the interrupt state, during which the 
value of one cell is fetched and trans- 
mitted. Interrupt cycles are continued 
until all the bits in the array have 
been transmitted. (The interrupt 


Photo 2b: The Apple H's display represents gray levels as different 
densities of white dots. Several different-length exposures are com- 


bined to form the gray-scale image. 
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mode is not maintained constantly 
because the [$32 cannot be refreshed 
during the interrupt.) The Micro D- 
Cam then causes all the cells to again 
be set to 1, and the image-sensing 
cycle starts over. 

Á white pixel (logic 0) in the out- 
put indicates that the capacitor was 
exposed to a light intensity sufficient 
to discharge it past the threshold 
point. A black pixel (logic 1) indicates 
the light intensity was not enough to 
discharge the capacitor past the 
threshold point. 

How fast the camera can scan the 
image varies according to the light in- 
tensity. The faster the elements are 
scanned, or read, the greater the light 
intensity required. The Micro D-Cam 
can scan approximately 15 frames per 
second at maximum speed. 


The Optic RAM Resembles Film 

The operation of the digital image 
sensor can be compared to that of a 
black-and-white film emulsion in a 
conventional photographic camera. 
Like the film, the IS32 contains many 
light-sensitive elements lying in a 
single plane. The image is focused 
(optically) on the plane, the user can 
adjust the aperture (measured in f- 
stops) and the length of exposure, 
The aperture is an adjustment of the 
size of the opening through which 
the light is allowed to pass on its way 
to the light-sensitive medium 
(changed in both cases by mechani- 
cally opening or closing an iris). The 
length of exposure (corresponding to 
photographic shutter speed) is ad- 
justed in the Optic RAM by the scan- 
ning function of the drive electronics. 
And in the Optic RAM, the film is 
advanced, so to speak, by refreshing 
the voltage on all the memory 
elements. 

Also like film, the Optic RAM's 
elements respond to light in a binary 
fashion, indicating only black or 
white, the presence or absence of a 
certain amount of light during the ex- 
posure. However, in a photographic 
film, the light-sensitive elements 
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. 128 by 2b6-element array measuring | 


5504 by 1.088 millimeters 
Element size; 8 microns by 9 microns 
Vertical centerto-center spacing. 215 
microns 

. Horizontal spacing: 85 microns 
Spacing between leit and right arrays: 150 
microns 


Table 1: Specifications of the Micron Tech- 
nology 1932 Optic RAM, a 64K-bit 
memory chip thai has the extra talent of 
serving as a digital image detector. 


(grains of silver-halide compounds) 
come in different sensitivities and re- 
spond to different intensities of light, 
whereas the 1532's cells all respond 
at about the same intensity for any 
given condition. To circumnavigate 
this limitation with the Optic RAM, 
varying shades of gray can be re- 
corded by making multiple scans of 
the same optical image, averaging the 
results obtained from either changing 
the sensitivity of the cells, using a dif- 
ferent threshold voltage for each 
scan, or varying the scan rate. 

By changing the threshold voltage 
and keeping both the scanned image 
and light intensity constant, areas on 
the Optic RAM where intermediate- 
ly bright portions of the image fall 
will give differing output levels. The 
nominal threshold potential, 2.1 volts 
(V), can be adjusted though pin 1 
(Analog Threshold) on the I532 from 
1.5 V to 3 V, but Micron Technology 
suggests that gray-scale capability be 
achieved by varying the scan rate 
rather than by adjusting the thres- 
hold voltage. Changes will be ex- 
hibited in the response of the pixels 
where the image is gray (of inter- 
mediate brightness) so that the 
amount of light striking the cell 
capacitors is near the threshold volt- 
age. Of course, a darker area of the 
image will generate more logic 1s as 
output than logic 0s, and a lighter 
area will generate more logic Os. By 
averaging these outputs over a num- 
ber of scans, the appropriate shade 
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of gray can be produced in a com- 
posite image representation. 

The Micro D-Carn may not contain 
a mechanical shutter, but its elec- 
tronic equivalent is easily controlled 
by sending the appropriate com- 
mands to the control circuitry. The 
Optic RAM's sensitivity to light varies 
according to the electrical voltages 
present on it, allowing for precise 
continuous control of the Micro D- 
Cam's exposure values. 


Ease of Use 

Hooking up the Micro D-Cam to a 
computer is easy. The unit's control 
circuitry provides al] the requisite 
timing signals and circuitry to execute 
commands received from the com- 
puter. The Micro D-Cam automati- 
cally sequences the Optic RAM so 
that each image-sensing cell is ac- 
cessed and the appropriate video in- 
formation transmitted to the com- 
puter for display or processing. 

The Micro D-Cam uses a C-mount 
lens (the type commonly used in 
lé-millimeter movie cameras and 
smal] television cameras) with vari- 
able focus. The lens I chose was de- 
signed for viewing objects from a dis- 
tance of at least 18 inches (45 cm); 
from this distance, the Micro D-Cam 
can distinguish characters of the size 
you are now reading. For viewing ob- 
jects under greater magnification, 
you can insert a close-up adapter be- 
tween the lens and its mount to ex- 
tend the focal length of the lens. (See 
photo 2.) 

The link between the computer 
and the Micro D-Cam is a TTL- 
(transistor-transistor logic) level serial 
interface. The external data-rate clock 
signal allows the computer to be syn- 
chronized to the Micro D-Cam, so 
the camera can operate at a speed of 
its own choosing. 

Five lines run between the camera 
and the computer, carrying the trans- 
mit, receive, ground, and external 
clock signals and +5-V power. A gen- 
eral-purpose type-6850 ACTA (asyn- 
chronous communication interface 


previous Circuit Cellar articles as reference material for each month's current article. Most of these past articles are available 


adapter) buffered chip performs 
serial-to-parallel and parallel-to-serial 
data conversion, mating the Micro D- 
Cam's nonspecific circuitry to the 
host computer, as illustrated by the 
Apple II Plus in this article. 


Hardware Details: Timing, 
Refreshing, and Interrupts 

The timing-generator circuit (see 
figure 1), which generates the timing 
signals for the operation of the Micro 
D-Cam, contains a CMOS (comple- 
mentary metal-oxide semiconductor) 
oscillator circuit that generates the 
fundamental clock rate. This signal is 
divided down to produce the fre- 
quencies for various possible output 
data rates and controlling the [532. 
The data-rate-clock signals control 
the sequence of operation of the 
interrupt generator and the transmit- 
ter circuit. 

The oscillator circuit emits a fun- 
damental 4.9152-MHz signal, which 
is buffered by a type-74C04 inverter 
section (IC20a). This clock signal is 
divided again by a type-D flip-flop 
and brought out to a set of data- 
rate-selection jumper connections. 
IC26 divides the frequency by in- 
creasing powers of 2; these various 
subharmonic outputs lead to other 
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data-rate-selection jumpers. Jumper 
connections 5 through 8 select the 
data rate used in the transmitter and 
interrupt-generator circuit (figure 5 
on page 28), while connections 1 
through 4 are 16 x clock signals used 
in the receiver circuit. The output of 
IC26's pin 7 drives the Optic RAM's 
timing circuitry, which generates the 
familiar RAS (row-address strobe), 
CAS (column-address strobe) and 
R/W (read/write) signals as used by 
most dynamic RAM chips. 

When the camera is transmitting 
data from the Optic RAM, it is in the 
interrupt mode, and the CAS and 
R/W signals are provided to the 
Optic RAM. When the camera is not 
transmitting, the interrupt mode is 
off, and CAS and R/W are dis- 
abled; the active-high interrupt sig- 
nal ENT is low and its complement 
INT is high, so the output of the 
AND gate driving CAS remains 
high and the OR gate driving R/W 
remains low. 

During an interrupt cycle, INT 
goes high and INT goes low, enabl- 
ing CAS and R/W . The high state 
of RAS' (RAS-bar-prime) passes 
through a delay line consisting of two 
inverter sections (IC20d and f) and an 
R/C (resistance/capacitance) network, 
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and then, combined with INT 
through an AND gate (IC9c), causes 
CAS to go high. When this hap- 
pens, the column address is latched 
into the Optic RAM. At this time the 
R/W signal i is still high, so the value 
stored in the accessed pixel is read 
out. After another delay period, 
R/W goes low, writing a 1 bit into the 
accessed cell to restore its charge and 
make it again able to react to light. 
When RAS‘ returns low, the inter- 
rupt cycle is terminated and CAS 
and R/W are disabled. 


Command-Receiver Circuit 

The serial command line carries 
commands from the computer to the 
camera. This data enters the com- 
Inand-receiver section (figure 2) a 
single bit at a time and is assembled 
according to the following protocol. 
The first bit to arrive is the start bit, 
followed by 8 data bits and then the 
stop bit. The start bit enables opera- 
tion of the input shift register and 
starts the shift-register clock, which 
is initially low. When the clock goes 
high, the start bit, always a high level, 
is latched into the first of eight data 
positions in the shift register. When 
the clock goes low, the first data bit 
arrives at the shift register's input. 
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Figure 2: The serial command line carries commands from the computer to the camera. The data enters the command-receiver section serially 
and is assembled by the shift register into a decodable word stored in (he latch. 
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When the rising edge of the clock 
pulse is detected, the shift register 
moves the high start bit from position 
1 to position 2 and shifts the first data 
bit from the shift register's input in- 
to position 1. As successive bits ar- 
rive, each one is shifted into the shift 
register when the rising edge of the 
clock pulse is detected. 

When the start bit finally reaches 
position 8, the camera has received 
the entire command byte, so the first 
6 data bits are transferred from the 
shift register into a latch (a 1- 
memory) called the command register. 
The clock is then disabled and the 
shift register cleared, leaving the 6 
camera-command bits in the com- 
mand register. The receiver is now 
ready to accept another command. 


Address Registers 

The address registers of the circuit 
(see figure 3) latch the row-address, 
column-address, and refresh pointers 
for the Optic RAM addressing. Ad- 
dress registers [C22 and IC16 hold the 
row and column addresses, respec- 
tively, while the third register, IC10, 
is the refresh register. 

The first two are activated 
only when the camera is to fetch and 
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transmit a single bit of information 
from the Optic RAM. (This fetch 
operation is the interrupt cycle, 
which, as we saw before, is initiated 
by the INT signal going high.) The 
cycle starts on the occurrence of the 
falling edge of the RAS signal and 
ends on the next falling edge of RAS. 
When the camera is not fetching in 
an interrupt cycle, the refresh register 
is active. This third address register 


An unconventional 
dynamic-RAM 
manufacturer has 
recognized the light- 
sensing potential of its 
64K-bit device. 


continually increments the row- 
address value from 0 through to 255. 
Except during interrupts and expo- 
sures, this value passes through to 
the address lines of the 1532, per- 
forming a refresh operation. All three 
address registers have three-state out- 
puts (that is, their outputs can 
assume a high-impedance condition, 
not driving the bus either high or 
low), and only one register is active 


at any one time. 

The selected register drives its data 
onto a common bus called the present- 
address bus. The present address 
passes through the descramble-and- 
soak circuitry (which will be dis- 
cussed shortly) to the Optic RAM, 
where it is used to select a row or cal- 
umn. The present-address bus also 
connects to the address circuit, where 
a value of 0, 1, or 2 (depending upon 
software-selected options) is added to 
the present-address value. The re- 
sulting sum is driven out of the adder 
onto the next-address bus, which con- 
nects to the inputs of each of the ad- 
dress registers, The value on the next- 
address bus is latched into the 
selected address register, and then 
that register is disabled. 

The array-selection circuit simply 
selects whether one or both of the 
IS32's cell arrays are to be used. If 
2ARRAY is high, the output of the 
OR gate (IC21, pin 11) is always high, 
and the row-register value (IC22) will 
never be less than 128, so only the 
second array (rows 128 to 255) will 
be addressed and transmitted. If 
2ARRAY is low, however, the OR 
gate will appear transparent and the 
value on the next-address-bus line D7 
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Figure 3: This section of the circuit latches the row-address, column-address, and refresh pointers for the Optic RAM addressing. Address 
registers 1C22 and 1C16 hold the row and column addresses, respectively, while the third register, ICIO, is the refresh register. 
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will be driven onto IC22. This means 
all addresses from 0 to 255 will be 
selected and the values in both arrays 
will be transmitted. 


Address Descramble 
and Array Soak 

The internal circuitry in the Optic 
RAM scrambles the row and column- 
address values when accessing a cell. 
(After all, the IS32 chip was designed 
for use only as a memory device, not 
as an optical sensor.) But because ele- 
ment location is a critical issue in op- 
tical work, the address-descramble 
circuit (see figure 4, below) un- 
scrambles the values into a new ad- 
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dress, which the Optic RAM de- 
codes to access the desired pixel. 

Charged with the task of trans- 
forming the data from the address 
registers into a new address, which 
the Optic RAM decodes to access the 
desired pixel, the descrambling cir- 
cuit consists of two inverters, three 
exclusive-OR gates, and a multiplex- 
er (ICI). The inverters and exclu- 
sive-ORs do the actual descrambling 
on the row and column addresses; 
the multiplexer selects between the 
descrambled row and column ad- 
dresses at the appropriate times and 
transmits the address to the Optic 
RAM. 


The multiplexer uses RAS to 
determine which address is selected. 
If RAS is low at the multiplexer's 
SELECT input (ICH, pin 1), the de- 
scrambled row addresses (on the B 
inputs) are selected. When RAS is 
low, the A inputs, or descrambled 
column-address inputs, are selected. 

The purpose of the SOAK circuit 
is to prevent the refresh addresses 
from reaching the Optic RAM during 
the exposure cycles. (Remember, the 
Optic RAM is light-sensitive only 
when it is not being refreshed.) Dur- 
ing periods when INT is inactive-low 
(with the refresh register therefore ac- 
tive) and SOAK is active-low, the 


Figure 4: Consisting of two inverter sections, three exclusive-OR gates, and a multiplexer, the address-descmmbling circuitry undoes the 
internal address scrambling done by the Optic RAM. The soak circuit makes the Optic RAM light-sensitive by depriving it of refresh cycles. 
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Figure 5: The circuitry for transmitting the pixel data to the host computer and for generating the interrupt states that allow data to be 


read from the pixels in the 1532. 
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output of NOR gate IC15d is high. 
This sets the multiplexer's enable in- 
put high and drives the multiplexer's 
outputs low. The high NOR-gate 
(IC15d) output also forces a low state 
at the inverter output IC18d, which 
forces the outputs of the four AND 
gates IC23a, b, c, and d low. These 
AND gates stand between the pre- 
sent-address bus and the I532's four 
low-order address inputs. Thus, the 
Optic RAM's address inputs remain 
low, and the refresh function is per- 
formed on only address 0. When 
SOAK goes inactive-high, the 
multiplexer and AND-gate outputs 
are enabled and the refresh ad- 
dresses reach the Optic RAM so that 
the entire chip is refreshed, making 
it insensitive to light. 


Transmitter and 
Interrupt-Generator Circuit 

This circuit, shown in figure 5, 
transmits the pixel data serially to the 
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host computer, inserting start and 
stop bits where appropriate, and 
generates the INT and INT signals 
for fetching the pixel information 
from the 1532. 

At the heart of this circuit is the rip- 
ple counter, IC4, enabled when the 


The output of the 
Micro D-Cam is a 
digital signal; it cannot 
be used to directly 
drive a composite-video 
monitor. 


Pa — —— E N | 
Micro D-Cam has been commanded 
to transmit data. It inhibits the inter- 
rupt generator when start and stop 
bits are being transmitted (preventing 
accessing of the Optic RAM) and 
enables the interrupt circuit when it 
is transmitting data. The transmitter's 
frequency is determined by the data- 
rate clock. During each clock cycle 
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only one start, stop, or data bit is 
transmitted. 

The interrupt generator is enabled 
by both the ripple counter (IC4) and 
the data-rate clock, but the interrupt 
cycle itself is clocked by RAS. Be- 
cause the purpose of the interrupt 
cycle is to fetch a single pixel for 
transmission, only one pixel can be 
transmitted on each clock cycle. The 
rising edge of the data-rate clock 
enables the interrupt circuit. The next 
falling edge of the RAS waveform 
initiates the interrupt cycle, causing 
a pixel to be read from the Optic 
RAM. The INT signal feeds back 
into the interrupt circuit, resetting the 
interrupt enable. 

When RAS goes low again, the 
interrupt cycle is terminated. The 
next falling edge of the data-rate clock 
enables the interrupt circuit again 
(unless a start or stop bit is to be 
transmitted). Thus, only one pixel is 
transmitted during each data-rate- 
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Figure 6: The adder circuit allows the Micro D-Cam to keep track of the proper values for the row, column, and refresh registers. 
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clock cycle. 

The WIDEPIX circuit is used to 
help compensate for the mismatch in 
aspect ratios of the Optic RAM and 
most computer graphics screens. The 
Optic RAM has a ratio of 2.5:1, com- 
pared with the 4:3 aspect ratio of 
most cathode-ray-tube (CRT) dis- 
plays, and the pixels are not square. 
If the image data is displayed on a 
screen with an aspect ratio that close 
to 1:1, the image will appear to have 
been squeezed horizontally. The 
WIDEPIX circuit helps compensate 
for this by causing each pixel to be 
transmitted twice, doubling the 
width of the image. The circuit is 
enabled when the Micro D-Cam is 
transmitting and the WIDEPIX com- 


Photo 3: The control circuitry for the Micro D-Cam image camera is shown here in pro- mand line is high. This causes the 
totype form mounted in an input/output slot in an Apple II Plus computer. flip-flop IC8a's output to toggle on 
every data-rate-clock cycle. This flip- 
LI ! flop inhibits the interrupt cycle on 
alternate data-rate clock cycles. Dur- 
ing data-rate-clock cycles in which 
the interrupt is inhibited, the pixel 
from the previous interrupt cycle is 
transmitted again. 
The LINE and LINE signals indi- 
cate that the column-address register 
has reached terminal count, meaning 
that the last column has been 
scanned. These signals, when active, 
inhibit the occurrence of further in- 
terrupts during the transmission of 
the current byte so that the value of 
the last accessed data bit is repeated 
to fill out the bits in the byte. This 
guarantees that the next byte trans- 
mitted will start off with information 
from the next row, i.e., that no single 
" byte will contain picture information 
Number Type from two rows. When the stop bit is 
to be transmitted, assertion of the 
LINE signal at one input of exclusive- 
OR gate IC5b causes an interrupt re- 
quest, and assertion of LINE at the 
input of the NAND gate ICIb ensures 
that the interrupt flip-flop is enabled. 
This "dummy" interrupt is used to in- 
crement the row-address register. The 
pixel that is accessed during this cycle 
is blanked by the transmission of the 
stop bit. 
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Photo 4: The 1832 Optic RAM, a 64K-bit dynamic memory device specially packaged with 
a quartz lid for optical use in image-sensing applications, is made by Micron Technology 
Inc., 2805 East Columbia Rd., Boise, ID 83706, (208) 383-4000. 
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Adder and End-of-Frame Circuit 
Table 2: Power wiring for integrated circuits in the Micro D-Cam. The adder and end-of-frame sec- 
tion, shown in figure 6, adds the 
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proper increments to the row, col- 
umn, and refresh registers and gen- 
erates signals indicating end-of-frame 
(EOF) in the Optic RAM. 

When any one of the address reg- 

isters drives a value onto the present- 
address bus, the adder circuit re- 
ceives this value, adds a 0, 1, or 2 to 
it (depending on the control inputs 
RAS, LINE, ALTBIT and INT), and 
places the sum onto the next-address 
bus. When the refresh register is ac- 
tive, the INT line causes a 1 to be 
added each cycle. During interrupt 
cycles, the row and column registers 
are active. The adder sequences these 
registers through the Optic RAM in 
a "column-fast" mode, i.e., the adder 
adds 0 to the row address and 1 to 
the column address until the end of 
the column (or end of the line) is 
reached. The adder then adds à 1 to 
both the row and column, thus in- 
crementing the row register and 
resetting the column register to 0. 

The ALTBIT input simply adds an 
extra 1 to the value on the present- 
address bus during interrupt cycles; 
thus the row and column registers 
are incremented by a total of 2 rather 
than 1. 


Control and Use 

The software routines that control 
the Micro D-Cam are menu-driven. 
While the camera is running, several 
real-time commands are available to 
alter the operation of the camera from 
frame to frame. The real-time options 
are displayed on the screen. 

When the camera is first turned on, 
you start the image-gathering process 
by selecting one of the options from 
the menu offered by the software, 
which I'll discuss in detail next 
month. If everything is working 
properly, an image of what the Micro 
D-Cam is seeing is shown on the 
computer's video-display screen. If 
the display screen remains dark, the 
exposure interval may be insufficient; 
this situation may be remedied by in- 
creasing the exposure time. [f the ex- 
posure time is excessive, the screen 
will be white. This situation may be 
remedied by decreasing the exposure 
time or changing the aperture on the 
lens. Eventually, a clear picture will 


" 128 127 


PHYSICAL ROW NUMBER 


CELL DIMENSION: 0.0085 mm x Q.0215 mm 
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Figure 7: A diagram of the topology and pinout configuration of the 1532 Optic RAM (not 
to scale). Each of the two cell regions, visible through the quartz package lid, contains a 128- 


by 256-cell army. 


appear on the computer's screen as 
you reach the proper adjustments. 


Next Month: 

In part 2, well look at the software 
you'll need to read the Micro D-Cam's 
images, including a complete listing for 
the Apple II Plus, and II explain the 
computer interface and how the Micro D- 
Cam communicates with its user.m 
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The following items are available from: 
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The Micromini Inc. 

561 Willow Ave. 

Cedarhurst, NY 11596 

(800) 645-3479 (for orders) 
(516) 371-5793 (for information) 


. Complete Micro D-Cam unit including 


interface card, extension cable, IS32 
Optic RAM, lens, remote housing, 

manual, and utility software. 
Specify Apple II (Plus or E), or IBM 
Personal Computer. 


Assembled and tested ...... $295 


. Same as Item 1 except in kit form. 


Specify Apple II or IBM Personal Com- 
puter version, 

Complete kit (..........su. $260 
IS32 Optic RAM sold separately 
1832 each ..., $42 
RS-232C-interfaced Micro D-Cam for 
general use. Call for price and delivery. 
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Please add $4 shipping and insurance in 


continental United States, $20 overseas. 
New York residents please include 7 per- 
cent sales lax. 
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Innovative technology 
brings you quality color 
printing 


for only $599 


he technology of the all-new Transtar 315 color printer 

revolutionizes color impact printing! Unlike old-fashioned 
printers needing multiple passes with pins to print color, the 
Transtar 315 employs an innovative 4-hammer print head to 
allow 7 colors and more than 30 shades to be printed in 


a single pass! 


A unique 4-color diagonal ribbon maximizes the efficiency 
of the 315's color imaging and enhances its simple reliability. 
Built by Seikosha, the most experienced manufacturing 
company of the famous Seiko group, the Transtar 315 is 
available now and has been designed to be compatible with 
the IBM, Apple tile and Franklin personal computers, An 
optional PICS card also allows Apple and Franklin users to 
simply depress the 315's “copy” button to print any high- 
or low-resolution screen without exiting a program! 


Transtar is bringing the technology of tomorrow to you 
today, Your future in color printing is only $599 away. 


P.O. Box C-96975, Bellevue, Washington 98009 


Circle 455 on inquiry card. 


Portable computers are definite- 
dy the wave of the future. Incorpor- 
anew design concepts, innovative 
me easy -ise software, these 
U ines are bound to change 
My we think about computers. This 
heme articles will take you on a guided =~ 
Bindustry, the main features portables offer 
Ecltpose from among them, and the com- 
i iid Ps, 
ey major computer manufacturer has intro- 
fon cr is in ine process of introducing a por- 
a month goes by that BYTE doesn't get wind 
jompu ter Y. Golem . According to the Venture 
ons Teport, "The Portable Briefcase Computer 
— 282-1987; A Strategic Analysis," portable com- 
put more than $4 billion by 1987. That figure is 
sportable computers; it doesn't include hand-held 
"his ricih onf Of portablieeipes buyers more computing power and convenience 
for their n ) But it also means that selecting a portable computer 
for Bienal o or business u eis feanvolved than ever. Each manufacturer has a different 
design prilosophy for p mY griable. Sorting through the number of features and 
cw available makes Selecting the right one for your needs even more 
e " Wi 1l he 7 to eliminate®ome of the confusion surrounding portable computers. In addi- 
fion to Mahlon Kelly’s analysis of the Radio Shack Model 100, we'll take a look at the Pied Piper, a 
briefcase CP/M system; the powerful HP-75; and the Access Matrix portable, which some disparagingly 
the “Swiss army knife" of portables, while others swear by its conveniently built-in printer and 
‘modem. We also review the Kaypro II and its big brother, the Kaypro 10, with its built-in 10-megabyte 
ha } nt disks we'll see why these portables are giving the Osborne a run for its money. The Corona Portable PC, 
~ which comes under one reviewer's scrutiny, is described as an IBM-compatible portable that goes beyond being a 
mere clone. 
"E addition to system reviews, this issue offers in-depth views of the larger issues that affect the portable marketplace. 
A comprehensive article on CMOS technology explains how improvements in chip-fabrication technology have brought down 
the price of CMOS RAMs. The problems of moving delicate equipment are addressed in “The Challenge of Hard Disk Port- 
ability.” To top off the issue, you can read about how the designers of the new Gavilan portable computer decided on which features 
to include in their computer. 
To start you off, the article that follows offers a general overview of the portable fld and covers some of the major features 
of portable computers, their pros and cons, and how to choose the portable that best sitits your needs. The Portable Computer 
Comparison Table starting on page 36 lists the latest portables available and their ications. 


—Stanley J]. Wszola 
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Factors to consider before you take 


Just a year and a half ago the 
Osborne 1 portable microcomputer 
had no competitors. Today at least 50 
portables fight for a share of the 
market, and new machines are an- 
nounced almost daily. 

There's definitely something going 
on out there, and it bodes well for the 
consumer. Manufacturers, trying to 
outdo the competition, are offering 
better, more powerful, and more at- 
tractive portable computers. It’s the 
free market at its best. The only prob- 
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Photo 1: The Sharp PC-1500 is a typical pocket computer. 


by Stanley J. Wszola 


lem with this abundance of portables 
is that buyers often don't know 
where to begin. To that end, we'll 
start with an explanation of what a 
portable computer is and then ex- 
plore its various components. While 
that worrt tell you which portable to 
buy, it will provide some signposts to 
help you make an informed choice. 
(For a directory of portable com- 
puters, see table 1.) 

The sudden appearence of portable 
computers results from a con- 


to Choose a Portable 


the plunge 


vergence of technologies. Many fea- 
tures found on portable computers 
have been used and refined on prod- 
ucts such as digital watches and 
pocket calculators. In addition, the 
products of the years of research and 
development that went into creating 
today's desktop microcomputer have 
finally come together in the portable 
computer, What we have is reliable 
hardware and proven software in à 
machine that can be shuttled easily 
from office to home or wherever. Por- 


table computer users include busi- 
ness people who like the flexibility of 
working at home or on the road, 
scientists and engineers who take 
their portables into the field for on- 
site computer applications, and peo- 
ple who simply like to take their com- 
puting power with them. 


What Is a Portable? 

A portabie computer is, of course, 
a computer first and foremost. It 
must have a central processing unit, 
memory, a method for data entry, a 
device for or method of displaying 
data output, and usually a means of 
storing data. 

A portable computer must be easy 
to carry from place to place. Don’t 
confuse "portable" with "transport- 
able" Any computer can be trans- 
portable if you have a big enough 
truck, For the purposes of this arti- 
cle, a portable computer is one that 
can be carried by one person—but 
not necessarily easily carried. Cur- 
rently, portable computers can be 
divided into three rough categories: 

Pocket computers: These can be 
characterized as pocket-size, battery- 
powered, lightweight computers 
with a 1-line display, limited memory 
(0.5 to 10K bytes), and usually BASIC 
in ROM (read-only memory). Most 
use cassette tape for data storage. The 
keyboards on these computers are 
not suitable for touch-typing, and the 
lline display is adequate only for 
simple programming, Many of these 
computers can accept accessories 
(i.e., printers, serial- and parallel-port 
interfaces, and modems) to increase 
their usefulness. A good example of 
an adaptable pocket computer is the 
Sharp PC-1500 pictured at left. 

Briefcase computers: As the name 
implies, these computers are small 
enough to be placed in a btiefcase. 
They usually have a 4- to 8-line dis- 
play, a full-size keyboard, provision 
for increasing internal mernory, serial 
and/or parallel ports, and AC or bat- 
tery power. Most briefcase computers 
feature BASIC in ROM, and some in- 
clude applications programs for word 
processing, telecommunications, and 
appointment scheduling. Data stor- 
age can involve mücro- or full-size 
cassette tapes, auxiliary Hoppy-disk 


drives, or bubble and CMOS (com- 
plementary metal-oxide semiconduc- 
tor) memory cartridges. Most have 
full-size keyboards that are suitable 
for touch-typing. Their light weight 
(5 to 10 pounds) and small size let 
you use them almost anywhere. One 
example of a briefcase computer is 
the Radio Shack Model 100. 
Transportable computers: These 
are the heavy weights of the portable- 
computer field in terms of size, 
weight, and capabilities. l've used the 
term transportable because some so- 
called portable computers are noth- 
ing more than a boxed desktop 
computer with a handle on top. Most 
are the size of a small suitcase, weigh 
15 to 40 pounds, and usually have a 
CRT (cathode-ray tube) display with 
one or more floppy-disk drives. Most 


Any computer can be 
transportable if you 
have a blg enough 
truck. 


use CP/M-80 or CP/M-86 and MS- 
DOS operating systems. These com- 
puters can do anything the desktop 
models can do, but their portability 
is limited by the necessity for AC 
power or a heavy battery pack. The 
Osborne Executive is a transportable 
computer. 


Power Sources 

The growing use of low-power 
CMOS RAM (random-access read/ 
write memory} chips and CMOS 
microprocessor chips, such as the 
80CB5 used in the Radio Shack 
Model 100, has decreased depen- 
dency on AC power sources, Battery- 
powered portables can be used 
almost anywhere. But batteries can 
be a curse as well as a blessing; they 
add overall weight to the package and 
always run out just when you need 
them most. 

Most portable computers can run 
from 2 to 10 hours before they need 
a recharge. Battery life depends on 
the power requirements of the com- 
puter, the length of time it has been 
operating, and the rating of the bat- 
tery. Some portables have low-voltage 


indicators to alert you when the bat- 
teries run low. The transportable 
models are more power hungry than 
the smaller portables. The CRT and 
the disk drives in the transportables 
reguire a lot of energy. 

Some briefcase computers use 
CMOS memory chips and an aux 
iliary nickel-cadmium battery to 
preserve data in memory if the main 
batteries fail. For example, the nickel- 
cadmiurn batteries in the Model 100 
can maintain data for 8 to 30 days, 
depending on how much memory 
the computer has. This gives you an 
extra margin of safety if you are 
unable to replace or recharge the 
main batteries right away. 

Many transportable computers 
have auxiliary battery packs as op- 
tions. Of course, you still face the 
problem of carrying the batteries as 
well as the computer. Finally, sorne 
manufacturers offer an optional auto 
adapter which lets you plug your 
computer into your car's cigarette 
lighter. They recommend using the 
computer with the engine off to 
eliminate lost data due to voltage 
spikes and surges. That's just as well; 
you don't want to be downloading a 
program and downshifting at the 
same time. 


Video Displays 

The new portables use one of three 
types of displays: CRT, LCD (liquid- 
crystal display), or ELD (electro- 
luminescent displays}. CRTs have 
been around for a long time and are 
a proven medium. LCDs, although 
limited in their ability to display 
graphics, are lightweight and don't 
consume too much power. The newer 
ELDs have the same display capabil- 
ities as CRIs with an extra advan- 
tage—their flat shape makes them 
ideal for use in portables. I'll explain 
each in detail. 

The most commonly used display 
for portable computers is the reliable, 
flexible, and easy-to-use CRT. Most 
users are already familiar with it. Its 
primary disadvantages are a bulky 
shape and high power consumption. 
The CRT itself, a large, fragile glass 
tube, must be protected from harsh 
environments and airport baggage 


handlers, 
Text continued on page 44 
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Manufacturer/Location 
Model 


Access Matrix Corp. San Jose, CA 
Access 


Adcock Johnson Fort Worth, TX 


Model 3000 (TRS-80 Model Il! in a briefcase) 


Athena Computer and Electronics Systems 
San Juan Capistrano, CA 
Athena | 


Casio Inc. Fairfield, NJ 
Modal FP-200 


Casio Inc. Fairfield, NJ 
Model FX-700P 


Casio Inc. Fairfield, NJ 
Model FX-801P 


Columbia Data Products Inc. Columbia, MD 
Columbia VP 


Commodore Business Machines Wayne, PA 
Executive 64 


Compaq Computer Corp. Houston, TX 
Compaq Portable Computer 


Computer Devices Inc. Burlington, MA 
DOT 30008 


Compal Beverly Hils, CA 
Electric Briefcase 


Computershop Cambndge, MA 
STAR-Lite 


Computer Systems St, Clair Shores, MI 
PC/BOBB 


Corona Data Westlake Village, CA 


Corona Portable PC Models PPC-1 and PPC-2 


Digital Microsystems Oakland, CA 
DMS-3/F Fox 


Digital Microsystems Oakand, CA 
DMS-15 


Table i: The portable computer comparison table, 
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Size (Inches) 
16.5 by 10 
by 10.8 


19% by 1442 
by 8V2 


3% by 11% 
by 144% 


12Ve by 2% 
by 8% 


6v» by 234 
by 3$ 


6% by 3% 
by 34 


18 by 16 by 8 


14Ve by 14% 
by 5 


20 by 151% 
by 8V» 


18 by 14% 
by 7⁄2 


9 by 20 by 15 


16 by 16 
by 7» 


17Ve by 14% 
by 734 


17Ve by 1434 
by 7% 


Waight 
33 Ibs. 


eB Ibs. 


15 Ibs. 


4 Ibs. 


4.2 oz. 


9.1 oz. 


32 Ibs. 


27.6 Ibs. 


28 Ibs. 


31 Ibs. 


26 Ibs. 


34 Ibs. 


25 Ibs. 


30 Ibs. 


30 IDs, 


Power Supply 
AC 


AC 


batteries or AC 


batteries or AC 


batteries or AC 


batteries or AC 


AC 


AC 


AC 


110 or 220V AC 
(optional battery 
pack) 


AC 


110 or 220V AC 


110 or 220V AC 


Price 


$2495 


$2895 


$3950 


$499 


$99.95 


$149.95 


$2995 


$995 to 


$1495 


$2995 


$4344 


$1995 


$2695 


$3388 


$3995 


$7495 


Type of 
Microprocessor 


ZBDA 


Z80A 


NSC-800 
(low-power Z80) 


proprietary 


proprietary 


proprietary 


BOBS 


6510 (optional 
ZBO for CP/M) 


B088 


ZBOA 


280A 


280A, 


ZBDA 


Operating 
System 


CP/M-BO 


TRS-DOS 1.3 


CP/M-80 


n.a. 


n.a. 


Casio BASIC 


CP/M-86 
MS-DOS 


Commodore 


DOS 


Compaq-DOS 
(same as 
MS-DOS) 


MS-DOS 


CP/M-80 


CP/M-80 


MS-DOS 


MS-DOS or 
CP/M-86 


CPIM-2.2 


CPIM-2.2 


RAM Memory 
Min./Max. 


64K 


48K min., 
64K max. 


68K 


8K min.. 


32K max. 


2K min. 
2K max. 


2K min. 
2K max. 


128K min, 
256K max. 


64K min. 
64K max. 


128K min.. 
512K max. 


128K min., 
704K max. 


64K 


64K min., 
1 MB max. 


64K min., 
512K max 


128K min., 
512K max. 


64K min., 


64K max. 


64K min., 
64K max. 


Mass Storage 
Type, Size 


2 5%-inch 
floppy-disk 
drives 


2 54-inch 
floppy-disk 
drives 


1 megabyte 
RAM disk, 
optional 5V4-inch 
ltoppy-disk 


cassette, n.a. 


cassette, n.a. 


n.a. 


2 54-inch 


floppy-disk 
drives 


1 or 2 5%-inch 


floppy-disk 
drives 


1 or 2 5%-inch 


ltoppy-disk 
doves 


2 3¥2-inch 
floppy-disk 
drives 


2 5%-inch 


lloppy-disk 
drives 


2 54-inch 
floppy-disk 
drives 


2 514-inch 
floppy-disk 
drives 


1 or 2 S%-inch 
floppy-disk 
drives . 


2 §¥-inch 
floppy-disk 
drives 


2 5¥4-inch 
loppy-disk 
drives, 

1 15-megabyte 
hard-disk drive 


Display 
Type, Size 


finch CRT, 
80 characters 
by 24 lines 


9-inch CRT, 
64 characters 
by 16 lines 


LCD, 
80 characters 
by 4 lines 


LCD, 
20 characters 
by 8 lines 


LOO, 
20 characters 
by 1 line 


LCD, 
20 charactera 
by 1 line 


9-inch CRT, 
80 characlers 
by 25 lines 


T-inch CRT, 
40 characters 
by 25 lines 


9-inch CRT, 
25 lines 


by 80 characters 


5- by 9-inch 


CRT, 25 lines by 


BO characters 


9-inch CRT, 
BO characters 
by 24 lines 


9-inch CRT, 
80 characters 
by 24 lines 


7- or 9iach 
CRT, 

80 characters 
by 24 lines 


9-inch CRT, 
80 characters 
by 25 lines 


9-nch CRT, 
80 characters 
by 25 lines 


S-inch CRT, 
80 characters 
by 25 lines 


Color or 
Graphics 


n.a. 


n.a. 


n.a. 


n.a, 


n.a. 


n.a. 


graphics 


16 colors 
and 
graphics 


graphics 


graphics 


n.a. 


n.a. 


color and 
graphics 


graphics 


n.a. 


Software 
included 


Perfect Series and 


Fancy Font 


n.a. 


JRT Pascal. 
Profit Plan, 
Mini-Vedit 


built-in electronic 


spreadshest 


program library for 


math, science, 


finance, other uses 


program library for 


math, science, 


finance, other uses 


Pertact Series, 


Home Accountant 
Pius, Fast Graphs, 


and others 


n.a. 


n.a. 


Perfect Series 


GSX graphics 
interpreter, 


Multimate word 


processor and 
an assembler 


n.a. 


n.a. 


Comments 


IBM PC compatible 


compatible with all 
software for the 
Commodore 64 


IBM PC compatible 


IBM PC compatible, 
optional built-in modem 
and printer 


S-100 system bus with 
4 expansion siots for 
peripherals 


IBM PC compatible 
wilh optional color CRT 


IBM PC compatible 


can link with HiNet 
local-area network, 
HiNet electronic mail 


can link with HiNet 
local-area network, 
HiNet electronic mail 
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Manufacturer/Lacation 
Model 


Dynalogic Info-Tech Ottawa, Ontano 
Hyperion 


Dynalogic Info-Tech Ottawa, Ontario 
Hyperion Plus 


Epson America Inc. Torrance, CA 
Epson HX-20 


Gavilan Computer Corp. Campbell, CA 
Gavilan Computer 


GRID Systems Mountain View, CA 
Compass 


Hewlett-Packard Palo Alto, CA 
HP-75C 


Jonos Anaheim, CA 
Escot C1100 


Jonos Anaheim, CA 
Escort C2100 


Management Techniques Inc. Boston, MA 
Escort Assistant 


Management Techniques Inc. Boston, MA 
Escort Administrator 


Micro Source New Lebanon, OH 
MB6000P- Voyager 


Modular Computer Systems Inc. Fi. Lauderdale, FL 


Zorba 2000 


Modular Computer Systems Inc. Ft, Lauderdale, FL 


Zorba 2000/4 
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Size (Inches) 


18% by 11% 
by 8% 


18% by 11V 
by 8% 


11% by 8% 
by 134 


1126 by 11% 
by 2% 


11% by 15 
by 2 


17% by 13'A 
by 744 


1794 by 13% 
by 7% 


7¥2 by 17VA 
by 13% 


7¥2 by 17% 
by 13% 


17 by 20 by 7 


17Ve by 5 
by 9 


17V» by $ 
by 9 


Weight 


18 Ibs. 


21 Ibs. 


25 lbs. 


25 Ibs. 


25 Ibs. 


25 lbs. 


32 Ibs. 


21 Ibs. 


21 Ibs. 


Power Supply 


120 or 240V AC 


120 or 240V AC 


battenes or AC 


balteries or AC 


110 or 220V AC 


batteries or AC 


110 or 220V AC 


110 or 220V AC 


AC 


AC 


120 or 220V AC 


AC 


AC 


Price 


$3395 


$795 


$9210 


$3995 


$3995 


$5995 


$3900 


$1995 


$2495 


Type of 
Microprocessor 


8088 


8088 


8087 


CMOS HP 
Series 80 


ZBOA 


ZB0A 


280 


ZBOA 


Operating 
System 


MS-DOS 


MS-DOS 


na. 


MS-DOS 


INGRIO 


(proprietary) 
or MS-DOS 


proprietary 


CP/M 


CP/M 


CP/M 


CP/M 


CPIM 


CP/M 


CPIM 


RAM Memory 
Min./Max. 


256K min., 
256K max. 


256K min., 
256K max 


16K min., 
32K max. 


80K min., 
336K max, 


256K min.. 
256K max, 


16K min., 
24K max. 


64K min,, 
128K max. 


128K min., 
128K max. 


64K min., 
64K max. 


64K min., 
64K max. 


64K min., 
512K max. 


64K min., 
320K max. 


64K min., 
320K max. 


Mass Storage 
Type, Size 


514 -inch 
floppy-disk 
drive 


2 5%-inch 


floppy-disk 
drives 


microcassettes, 


35K/side 


3-inch 
microfloppy- 
disk drive 


348K nonvolatile 
bubble memory 


magnetic card, 


n.a. 


2 §¥%-inch 
lloppy-disk 
drives 


2 3Va-inch 
floppy-disk 
drives 
2 3Ve-inch 
floppy-disk 
drives 


2 3Ve-inch 


10-Mb hard-disk 


drives 


2 54-inch 
floppy-disk 
drives 


51Á-inch 
floppy-disk 
drive, 
DS/OD 


2 54-inch 
floppy disk 
drives, 
DS/DD 


Display 
Type, Size 


7-inch CRT, 
BO characters 
by 25 lines 


?-inch CRT, 
BO characters 
by 25 lines 


LCO, 
20 characters 
by 4 lines 


LCD, 
66 characters 
by 8 lings 


6-inch ELD, 
BO characters 
by 24 lines 


LCD, 
32 characters 
by 1 line 


9-inch CRT, 
BO characters 
by 25 lines 


Ginch CRT, 
80 characters 
by 25 lines 


S-inch CRT 
80 characlers 
by 24 lines 


9-inch CRT 
80 characters 
by 24 lines 


9-inch CRT, 
80 characters 
by 24 lines 


9-inch CRT, 
80 characters 
by 24 lines 


8-inch CRT, 
80 characters 
by 24 lines 


Color or 
Graphics 


graphics 


graphics 


graphics 


n.a. 


graphics 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


Software 


Included Comments 


Microsoft BASIC IBM PC compatible, 
can be upgraded to 


Hyperion Pius level 


Microsoftt BASIC, IBM PC compatible 
Multiptaa, In:scribe, with built-in direct 
In:touch connect modem 


built-in 24-column 


Skiwriter word- 
i dot-matrix printer 


processing pro- 
gram in ROM 


optiona! word- communications 
processing scheduling and 
electronic spreadsheet 
packages in capsules 
GRID-PLAN, built-in modem, 
-PLOT, -FILE, software update and 
-TERM, -WRITE more file storage in 


GRID Central main- 
frame computer 


text editor, time of 


day, scheduler, 

optional HP-IL inter- 

face loop for 

printer, digital 

cassette drive, and 

CRT adapter 

BASIC-80, optional dot-matrix 

Multi-Plan, printer attaches to 

Spellbinder, back of computer 

Spellcheck 

(see above) (sea above) 

BASIC-80 Multiplan, Spellbinder, 
Spellguard 

(see above) (saa above) 


BASICZ, Wordstar, 6 expansion slots; 
Calcstar, can add 8086 
Mailmerge, processor for IBM PC 
Spellsiar, Superfile, compatibility 
Archivist, 

6 expansion slots 


word processor, optional 8088 
spelling checker, coprocessor and 
spreadsheet, and internal 
database man- 300- to 1200-bps 
ager mailing list, modem; can read 
and CBASIC other disk formats. 
(see above) oplional 8088 


coprocessor and 
internal 300- to 
1200-bps 

modem; can read, 
write, and format disks 
tor 30 different 
microcomputers. 
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Manufacturer/Location 
Model 


Modular Computer Systems inc. Ft. Lauderdale, FL 


Zorba 2000/8 


Modular Computer Systems inc. Pt. Lauderdale, FL 


Zorba 2000/16 


NEC Electronics Chicago, IL 
PC-8201 


Non-Linear Systems Solana Beach, CA 
Kaypro II 


Non-Linear Systems Solana Beach, CA 
Kaypro 4 


Non-Linear Systems Solana Beach, CA 
Kaypro 10 


Olympia USA Inc. Somerville, NJ 


Portable Computer OL-HOO4 


Olympia USA Inc. Somerville, NJ 
Portable Computer OL-0008 


Osborne Computer Corp. Hayward, CA 
The Executive 

Osborne Computer Corp. Hayward, CA 
Executive || 

Osborne Computer Corp. Hayward, CA 
Osborne 1 

Otrona Corp. Boulder, CO 


Attache 


Panasonic Co. Secaucus, NJ 
Hand-Held Computer RL-H1800 


Panasonic Co. Secaucus, NJ 
JR-800 
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Size (Inches) 


17¥2 by 5 
by 9 


17V» by 5 
by 9 


114 by 8% 
by 2% 


19 by 16 by 8 


19 by 16 by 8 


19 by 16 by 8 


1% by 9 
by 3% 


1¥2 by 9 
by 3% 


20V» by 13 
by 9 

20Ve by 13 
by 9 

20Va by 14% 
by 8v2 

12 by 13% 


by 534 


1by95y3 


10% by 554 
by 1% 


Weight 


21 lbs. 


21 Ibs. 


3.8 (bs. 


26 Ibs. 


26 lbs. 


27 lbs. 


21 oz. 


21 oz. 


28 Ibs. 


28 Ibs. 


23 Ibs., 
B oz. 


18 Ibs. 


21.9 oz. 


Power Supply 


AC 


AC 


batteries or AC 


110 or 220V AC 


110 or 220V AC 


110 or 220V AC 


batteries or AC 


batteries or AC 


AC 


AC 


AC 


120 or 220V AC 


batteries or AC 


batteries or AC 


Price 


$2495 


$2995 


$675 


$1595 


$1995 


$2795 


$480 


$2495 


$3195 


$1795 


$3995 


$380 


$499.95 


Type of 
Microprocessor 


Z80A 


Z80A, 
8088 


B0C85 


Z80A 


Z80A 


ZB0A 


proprietary 


proprietary 


ZB0A 


8088 


ZB0A 


Z80A 


proprietary 


80C85 


Operating 
System 


CP/M 


CP/M, 
CP/M-B6, 
MS-DOS 


proprietary 


CP/M 


CP/M 


CP/M 


proprietary 


proprietary 


CP/M, 
UCSD Pascal 


MS-DOS, 
CP/M-86, 
UCSD Pascal 


CP/M 


CP/M 


na. 


proprietary 


RAM Memory 
Min./Max. 


BAK min., 
320K max. 


64K min.. 
512K max. 


16K min., 
64K max. 


64K min., 
64K max. 


64K min., 
64K max. 


64K min., 
64K max. 


4K min., 
4K max. 


8K miñ., 
BK max. 


12BK min., 
256K max. 
(with copro- 
cessor) 


256K min., 
3B4K max, 


64K min., 
64K max. 
64K min., 


156K max. 


BK min., 
BK max. 


16K min., 
24K max. 


Mass Storage 
Type, Size 


2 §%-inch 


floppy-disk 
drives, 
DS/QD 


2 5V4-inch 
floppy-disk 
drive, 
DS/QD 


casselte. n.a. 


2 5¥Va-inch 
floppy-disk 
drives 


2 5¥%-inch 
floppy-cisk 
drives, 


§Va-inch 
floppy-disk 
drive, 1 10-Mb 
hard-disk drive 


n.a. 


n.a. 


2 54-inch 
floppy-disk 
drives 


2 54-inch 
floppy-disk 
drives 


2 5%-inch 
floppy-disk 


drives 


2 5¥a-inch 
floppy-disk 
drives 


cassette, n.a, 


cassetie, n.a. 


Display 
Type, Size 


9-inch CRT, 
80 characters 
by 24 lings 


9-inch CRT, 
80 characters 
by 24 lines 


LCD. 
40 characters 
by 8 lines 


94nch CRT, 
BO characters 
by 24 lines 


9-inch CRT, 
80 characters 
by 24 lines 


9-inch CRT, 
80 characters 
by 24 lines 


LCD, 
26 characters 
by 7 line 


LCD, 
26 characters 
by 1 line 


74inch CRT, 
80 characters 
by 24 lines 


7-inch CRT, 
80 characters 
by 24 lines 


5-inch CRT, 
52 characters 
by 24 lines 


5'¥24nch CRT, 
BO characters 
by 24 lines 


LCD, 
26 characters 
by 1 line 


LCD, 
32 characters 
by 8 lines 


Color or 
Graphics 


n.a. 


n.a. 


na. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


graphics 


n.a 


n.a. 


Software 

Included Comments 

word processor, optional 8088 
spelling checker, co-procassor and 
spreadsheet, internal 300- to 


database manager, 1200-bps modem, can 
mailing list and read other disk 
CBASIC formats. 


optional internal 
300- to 1200-bps 
modem; can read 
other disk formats. 


(see above) 


built-in text 
processor and 
communication 
software 


optional 32K bubble 
memory cartndge 


MBASIC, SBÁSIC, 
Profitplan, Perfact- 
Writer, -Speller, 
Calc, -Fier 


MBASIC, SBASIC, 
Profitplan, Perfect- 
Writer, -Speller, 
-Calc, -Filer 


MBASIC, SBASIC, 
Profitplari, Perfact- 
Writer, -Spellár, 

- Calc, -Fiter 


n.g, 


n.à. 


Wordstar 
Mailmerge, 
Supercalc, Personal 
Pearl, CBASIC, 
MBASIC 


(see above) IBM PC compatible 


CBASIC, 
MBASIC, 
Wordstar, 
Mailmerge, 
Supercalc 


BASIC-BO, 
Wordstar Plus, 
Charton, Valet 


optional double-density 
disk dnves 


modular construction 
allows 1-hour repair 


n.à. 


n.a. 
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Manufacturer/Location 
Model 


Peripheral Systems Marlton, NJ 
Eagle 


Quasar Franklin Park, IL 
Quasar Hand-Held Computer 


Radio Shack Fort Worth, TX 
PC 1 


Radio Shack Fort Worth, TX 
PC2- 


Radio Shack Fort Worth, TX 
TRS-BO Model 100 


Sarasota Automation Sarasota, FL 
Husky 


Seequa Computer Annapolis, MD 
Chameleon 


Sharp Electronics Corp. Paramus, NJ 
PC-1250 


Sharp Electronics Corp. Paramus, NJ 
PC-1500 


Sharp Electronics Corp. Paramus, NJ 


PC-5000 


SKS Computers Inc. Columbus, OH 
SKS 2502 Nano 


SKS Computers Inc. Columbus, OH 
SKS 252 Pico 


SMC Corp. Atlanta, GA 
Compucase 


SORD Computer Tokyo Japan 
M23P 


STM Electronics Corp. Menlo Park, CA 
Pied Piper | 
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Size (Inches) 


18 by 17% 
by 8 


3% by 8o 
by 1% 


6% by 2% 
by "Ae 


T'e by 336 
by 1%s 


1174 by 8% 
by 2 


9V» by 8 
by 134 


18 by 15v2 
by 8 


554g by 2% 
by 36 


734 by 1 
by 34% 


1217s by 12 
by 3746 


155 by 18% 
by 6v2 


155% by 18% 
hy 6V2 


5¥2 by 18 
by 13 


1714 by 1574s 
by 554g 


20% 
by 10% by 4 


Weight 


18 Ibs. 


14 o2. 


6 oz. 


1 Ib. 


4 ibs. 


4.5 Ibs. 


28 Ibs. 


4 oz. 


2 Ibs. 


11 Ibs. 


30 Ids. 


22 lbs. 


25 Ibs. 


16 Ibs. 
B oz. 


11 ibs. 


Power Supply 


110 or 220V AC 


batteries or AC 


batteries or AC 


batteries or AC 


batteries or AC 


batteries or AC 


110 or 220V AC 


batteries or AC 


batteries or AC 


batteries or AC 


AC 


AC 


AC 


110 or 220V AC 


115 or 230V AC 


Price 


$3495 


$329 


$149.95 


$199.95 


$799 


$2995 


$1995 


$110 


$300 


$2995 


$2495 


$2495 


$7995 


$2595 


$1299 


Type of 
Microprocessor 


ZB0A 


6502 


proprietary 


proprietary 


80C85 


280 


8088 


proprietary 


proprietary 


8088 


Z80A 


280A, 


Z80A 


ZBOA 


ZBOA 


Operating 
System 


CPIM 


n.a 1 


na 


n.a. 


propnetary 


CP/M 


MS-DOS or 


CP/M-86 


na. 


na 


MS-DOS 


CP/M 


CP/M 


CPIM 


CP/M 3.0 


CPIM 


RAM Memory 
Min./Max. 


BAK min., 
156K max. 


2K min., 
8K max. 


1.9K min., 
1.9K max. 


2.6K min., 
16K max. 


BK min.. 
32K max. 


16K min., 


144K max. 


128K min., 
700K max. 


2.2K min.. 
2.2K max 


16K min., 
20K max. 


128K min., 
256K max. 


80K min., 
80K max. 


80K min., 
80K max. 


64K min., 
64K max. 


128K min., 
128K max. 


64K min, 
128K max, 


Mass Storage 
Type, Size 


2 3Vs-nch 
floppy-disk 
drives 


cassette, n.a. 


cassette, n.a. 


cassette, n.a. 


cassette, n.a. 


na. 


2 5V4-inch 
floppy-disk 
drives 


cassette, n.a. 


cassette, n.a. 


128K bubble- 
memory 
cartridge 


2 5%-inch 
floppy-disk 
drives 


2 3Ve-inch 
floppy-disk 
drives 


5V4-inch 
floppy-disk 
drive 


2 3%-inch 
flopppy-disk 
drives 


5¥4-inch 
floppy-disk 
drive 


Display 
Type, Size 


finch CRI, 
80 characters 
by 24 lines 


LCD, 
32 characters 
by 1 line 


LCD, 
24 characters 
by 1 line 


LCD, 
26 characters 
by 1 line 


LCD, 
40 characters 
by 8 lines 


LCD, 
42 characters 
by 4 lines 


9-inch CRT 
80 characters 
by 25 lines 


LCD, 
24 characters 
by 1 line 


LCD, 
26 characters 


by 1 lina 


LCD, 
80 characters 
by 8 lines 


5- by 9-inch 
CRT, 

80 characters 
by 24 lines 


5- by 9-inch 
CRT, 

BO characlers 
by 24 lines 


gas plasma, 
50 characters 
by 12 lines 


LCD, 


80 characters 
by 8 lines 


n.a. 


Color or 
Graphics 


graphics 


n.a. 


n.a. 


n.a. 


n.a 


n.a, 


graphics 


n.a. 


n.a. 


graphics 


n.a. 


na. 


n.a. 


color and 
graphics 


graphics 


Software 

included Comments 

elactronic optional built-in modern 
spreadsheet, and hard-disk drive 


spelling checker, 
word processor, 
inventory control 


n.a. 


n.a. 


n.a. 


built-in text editor, built-in direct-connect 
scheduler, modem 

address handler, 

and communi- 

catons program 


n.a. 


MBASIC, 
Perlect-Writer, 
-Calc 


IBM PC compatible 


n.a. 


n.a, 


word processing, optional printer, 

alectronic floppy-disk drive, 

spreadsheel, modem, and cassette 

database man- recorder 

ager and scheduler 

Perfect Series optional 80186 
microprocessor 

Pertect Series optional 80186 
microprocessor 

n.a. 

SORD BASIC, optional port for bit- 


PIPS mapped graphics 
with color or mono- 
chrome monitor 


Perfect-Writer, requires a monitor or 

-Speller, -Calc, television screen, 

-Filer optional LCD with 80 
characters by 2 lines 
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Manufacturer/Location 
Model 


Sunrise Systems Inc. Carraltown, TX 
KP-C8 


Teleram Communications While Plains, NY 


Teleram 3000 


Televideo Systems Inc. Sunnyvale, CA 
Teletote | 


Texas Instruments Inc. Lubbock, TX 
CC-40 


Toshiba America Inc. Tustin, CA 
T100 


Universal Data Inc. Clarkston, Ml 
UD!-500 


But the advantages of the CRT out- 
weigh the disadvantages. First, it is 
a luminescent display—it produces 
light. Therefore, it can be used under 
poor lighting conditions. Second, it 
is extremely flexible. Given a monitor 
with sufficient resolution, you can 
display any type of image upon it, in- 
cluding color, such as with the Com- 
modore Executive 64. Finally, there's 
enough software available to take ad- 
vantage of that flexibility. 

The second most popular form of 
display is the small, lightweight LCD, 
which usually requires little power 
and is relatively immune to damage. 
One disadvantage is that an LCD's 
response time is slower than that of 
a CRT display in terms of speed re- 
quired to write and erase a character 
on the display. Additionally, the LCD 
bit-mapped graphics are at best crude 
because the individual pixels (picture 
elements) aren't small enough to give 
sharp definition. And at tempera- 
tures below freezing, the LCDs may 
slow down even more or stop 
altogether. 
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Type ol 


Size (inches) Weight Power Supply Price Microprocassor 
16 by 9 by 2 Ale Ibs. batteries or AC approx. NSC800A 
$2000 
13 by 9*4 B ibs. Built-in recharge- $2995 Z80L 
by 3% 13 oz. abla 12-V bat- 
tery (3-10 hrs.) 
18 by 8 by 15 — 23 Ibs. AC $1499 ZBOA 
9V2 by 5% 22 Oz. batteries or AC $249.95 TMS 9995 
by 1 
16¥2 by 4 n.a. AC $1995 ZB0A 
by 11 
11 by 13 12 Ibs., batteries or AC $3995 LH5080 
by 314 13 ozs, (CMOS ZB0), 
1805 
The Sharp PC-5000 has the largest AC voltage is applied to the wires. 


LCD currently available on a portable 
computer, 8 lines by 80 characters 
(see photo 2). Whether such a display 
is large enough for effective work is 
a matter of personal taste. Portable 
computers with a T-line display are 
minimally usable. The HP-75 has a 
line by 32-character display. The 
Epson HX-20 (see photo 3) has 4 lines 
by 20 characters. The Radio Shack 
Model 100 has an 8-line by 40-char- 
acter display. You can work with all 
of these displays, but they are only 
a fraction of the size of a standard 
CRT display of 80 characters by 24 
lines. You should carefully consider 
the display size in terms of your par- 
ticular application and choose the 
portable that best fits your needs. 
Word processing on a 4-line display 
is awkward at best. 

Finally, the new ELD and gas- 
plasma display technologies provide 
still another choice. ELDs use a 
chemical coating and a wire grid 
placed between two glass plates. The 
chemical coating emits light when an 


Alphanumeric characters can be 
formed by applying the voltage to the 
correct sequence of wires. The gas- 
plasma display is similar to the ELD 
except that a gas fills the space be- 
tween the two plates. The Grid Com- 
pass computer has an ELD screen. 

ELDs combine the advantages of 
the CRT and the LCD. They can dis- 
play à full 80 characters by 24 lines, 
offer good bit-mapped graphics res- 
olution, and their flat shape makes 
them ideal for portable applications. 
The only disadvantage is that both 
their price and power consumption 
exceed the level of other displays. For 
now, field testing will have to deter- 
mine whether the electroluminescent 
and gas-plasma displays are econo- 
mical and reliable enough to replace 
the CRT display for portable 
computers. 


Data Storage 

Developments in data-storage tech- 
nology have enabled portable com- 
puter users to take their data along 


Operating RAM Memory Mass Storage 
System Min./Max. Type, Size 
propnetary 80K min., microcassette, 
144K max. 512K 
CP/M 64K min., 256K nonvolatile 
64K max. bubble memory 
CP/M 64K min., 5¥-inch 
160K max. floppy-disk 
drive 
proprietary 6K min., n.a. 
16K max. 
CP/M 32K min., 2 5¥a-inch 
64K max. floppy-disk 
drives 
CP/M, 64K min., 2 3%-inch 
Micro DOS 256K max. floppy-disk 
drives 


with them. The newer half-height 
5%-inch and 3%-inch floppy-disk 
drives have as much storage capaci- 
ty as the older 8-inch drives. Hard 
disks are also becoming portable. For 
example, the Kaypro-10 has a built-in 
10-megabyte hard-disk drive. Some 
portables feature bubble-memory 
cartridges for convenient long-term 
data storage. 

Memory is the working medium of 
any computer, and portables are no 
exception. Yet portables, because they 
incorporate the latest technology, of- 
fer more memory options than stan- 
dard desktop computers. You can 
have a portable with CMOS RAM, 
bubble-memory cartridges, mini- or 
micro-floppy- disk drives, or hard 
disks. Each option has its own par- 
ticular advantages and disadvan- 
tages. 

CMOS memory is widely used in 
briefcase computers because of its 


Photo 2: The flip-up 80-character by 8-line 
LCD screen on the Sharp PC-5000 is only 
one-third the size of a standard CRT screen. 


Display 
Type, Size 


LCO, 

40 characters 
by 6 lines or 
80 characters 
by 3 lines 


LCD, 
80 characters 
by 4 lines 


9-inch CHT, 
80 characters 
by 24 lines 


LCD, 
31 characters 
by 1 line 


LCD, 
40 characters 
by 8 lines 


LCD, 
40 characters 
by 8 lines 


Color or 
Graphics 


color and 
graphics 


n.a. 


graphics 


n.a. 


graphics 
and color 


n.a. 


Software 
Included 


built-in word 
processing, 
calendar, 
communications, 
and auto-dialer 


Teletalk 
communications 
program 


Wordstar, 
Visicalc 


22 applications 
packages 


Word Right 
word-processing 
package 


Vedit 

text pro- 

cessor and 
communications 
package 


Comments 


optional flat-pack 
expansion box for 
8088 microprocessor 
and floppy-disk drives 


optional portable disk 
drive can read Apple, 
Osborne, and IBM for: 
mats; optional office 
station with CRT, disk 
drive, and 8 ports 


includes mouse port 


optional plotter, printer, 
and stringy-floppy 
drive 


optional CRT display 


built-in 300-bps 
modem and card sict 
for use with RCA 
CMOS microboards 
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low power consumption. The recent 
improvement in chip-manufacturing 
technology has lowered the price and 
increased the performance of these 
memory devices. CMOS chips are 
still slower in operation than cor- 
responding TTL (transistor-transistor 
logic) memory devices, but their 
speed is improving. In actual use the 
speed of a CMOS memory chip does 
not adversely affect the operation of 
a portable computer. 

Bubble-memory cartridges have 
been around for a while but haven't 
been widely used because of their 
high price. But, like CMOS memory, 
their price is dropping and their use 
is increasing, especially for the brief- 
case computers. Bubble-memory car- 
tridges offer several advantages over 
other storage media such as floppy 
disks. They operate like a floppy-disk 
drive but much faster; they have no 
moving parts and no disk-drive head 
to move from track to track. Data is 
stored in the cartridge as a pattern of 
magnetic bubbles, and when the car- 
tridge is removed or power fails, the 
stored data is retained. The cartridges 
do not require an auxiliary battery to 
retain data. They require very little 
power to operate and are much more 
rugged than conventional floppy 
disks. 

Floppy disks are stil very much the 
medium of choice for people who 
work with portable computers. They 
are widely used, dependable, and 
have a broad base of available soft- 
ware. With the introduction of half- 
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Photo 3: Space limitations on the fron! panel forced the designers 
of the Epson HX-20 to use a 20-character by 4-line display. 


of disk formats. 


height and microfloppy-disk drives, 
floppy disks remain the primary 
data-storage medium. The disadvan- 
tages of floppy disks include occa- 
sional incompatible recording for- 
mats for 54-inch disks and the con- 
fusing differences between the 
various standards for the micro- 
floppy-disk drives, 

Before buying a portable or trans- 
portable computer, find out if it can 
read and write to disks from other 
computers, The Kaypro II (see photo 
4), for example, can read and write 
to disks created with a Xerox 820-II. 
And the Kaypro Users Group has 
software available that will enable the 
Kaypro II to read other disk formats. 

Rather than carry a lot of floppy 
disks, you can opt for a portable with 
a built-in hard-disk drive. Portables 
such as the Kaypro-10 (see photo 5) 


Photo 7: The Columbia VP ts one of the best 
of the IBM-compatible computers, 


Photo 4: The Kaypro H has the ability to read and write to a variety 


with its 10-megabyte hard disk and 
the Starlite HD20 (see photo 6) with 
its 20-megabyte hard disk can serve 
users with very large data-storage 
needs. Both have a staggering 
amount of storage for a portable com- 
puter system and can handle almost 
any application. 

Hard-disk-drive manufacturers 
carefully studied the typical environ- 
ment of a portable computer and 
have developed drives that have 
special shock mountings and head- 
positioning controls to withstand 
Shock and vibration. For example, 
both the Kaypro-i0 and the Starlite 
HD20 have utility programs to posi- 
tion the read/write head in a "safety 
zone" on the disk that is isolated 
from the data tracks; if a head crash 
occurs while the computer is in tran- 
sit, you will probably be able to 
recover your data. In addition, the 
read/write heads have been rede- 
signed to be lighter and less prone to 
shock. 

Hard-disk drives are an expensive 
option, but their price is dropping. 
However, they are heavier than 
floppy-disk drives and consume 
more power because the disk is con- 
stantly spinning while it's on. An- 
other potential problem is the possi- 
bility of data loss due to a head crash. 
This occurrence is more serious with 
a hard disk loaded with great quan- 
tities of data than for a set of floppy 
disks. 

For most of the transportable com- 
puters that use the Z80 micropro- 
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Photo 5: With its 10-megabyte hard disk preloaded with the bundled 
software, the Kaypro-I0 can store 50 disks’ worth of information. 


cessor, the de facto operating system 
is CP/M. Compatibility is reasonably 
assured regardless of the type of 
computer, magnetic media, or dis- 
play used. Practically every major 
software application package is avail- 
able in a CP/M format. By using a 
standard operating system, you have 
access to a tremendous number of 
programs, programming utilities, and 
languages. 

But the issue of compatibility 
becomes much more complicated 
when computer manufacturers try to 
make their computer emulate the 
functions of another machine, as is 
the case with the many IBM Personal 
Computer work-alikes. This con- 
tinues to be a confusing issue 
because three levels of compatibility 
have emerged. 

Incompatible disk formats or differ- 
ent-size media characterize the first 
level. For example, the DOT com- 
puter uses an 8088 microprocessor 
and runs MS-DOS, but it uses the 
Sony 3%-inch floppy-disk drives, 
which are not compatible with the 
standard 5%-inch drives used on the 
IBM. As a result, you would have 
some work to do to transfer programs 
from the IBM to the DOT computer. 

The second level is data compati- 
bility. Most "IBM-compatible" com- 
puters fall into this category. With a 
data-compatible portable, you can 
transfer data created on an [BM disk 
to a portable computer. But you can- 
not transfer the program used to 
create those data files. For example, 


you can create a data file with an elec- 
tronic spreadsheet program on the 
IBM and use that data on a compati- 
ble portable as long as you have the 
same version of the spreadsheet pro- 
gram for the portable. 

The last level of compatibility in- 
cludes computers that are "almost a 
clone" These systems, such as the 
Columbia VP (see photo 7), offer the 
same graphics capabilities and key- 
board as the IBM and use the same 
software. They differ from the IBM 
PC only with respect to the informa- 
tion stored in ROM. The PC has a 
copyright notice in its ROM. Some 
programs such as Visicalc only work 
correctly after locating the copyright 
notice in ROM. Most software will 
work correctly, but in some cases you 
need to get a version of the program 
specifically tailored to your computer. 
Before choosing a portable, find the 
software you want, and then make 
sure it runs on the computer you like. 


Software 

Bundled software is a great value. 
It lets you get the computer up and 
running as soon as you take it home. 
Manufacturers usually offer word- 
processing, electronic spreadsheet, 
database-manager, and perhaps com- 
munications packages. Some por- 
table computers have as much as 
$2500 worth of software bundled 
with the hardware. Bundled software 
also enables you to try the various 
programs before you buy a complete 


system. 


Photo 6: The Starlite HD 20 offers a staggering 20 megabytes of 
storage in a portable computer, 


But don't let the lure of bundled 
software sway your decision on 
which portable computer to buy. You 
may not like a particular software 
package that is included with the 
portable computer you choose. 
Selecting software is sometimes a 
very subjective decision. The soft- 
ware and hardware must combine to 
meet your needs. If they don't do 
what you need, you shouldn't buy 
them. 


Defining the Workplace 

When considering the purchase of 
a portable computer, ask yourself one 
more question, "Where do I need a 
computer most?" Do you really need 
a heavy-duty CP/M system that can 
be transferred from the office to 
home? Or do you need a computer 
that can go on the road for data col- 
lection in the field? You may be the 
ultimate computer junkie who likes 
to work in pajamas in bed at 2 o'clock 
in the morning. Your ideal working 
environment is critical in your choice 
of a computer. 


Summary 

Choosing a portable computer isrít 
easy. The number of portables and 
the variety of available features make 
the choice a tough one. But with the 
right background and some in-depth 
research, you'll be able to find one 
that suits your needs.m 


Stanley J, Wezola is a BYTE technical editor. 
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Rana’s disk drive was 
twice as good as Apple's 
with one head. 


Now we have two. 


We added another head 
so you won't have to buy another disk. 


That's the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information, 

for keeping larger records, 
M and for improved perfor- 
uM mance of your system. 
ee Thats what our new Elite 
= (€0®™ Two and Elite Three offers. 
| It's the first double headed 
| Apple® compatible disk 
drive in the industry. And of 
"mum sasawa aoa COUISe, the technology is 
supa ik peíormancd power from Rana. We're the com- 
puters such as IBM's pany who gave you 163K 
bytes of storage with our Elite One, a 1496 increase 
over Apple's. And now with our high tech double 
sided heads, our Elite Iwo and Three offers you two 
to four times more storage than Apples. That's 
really taking a byte out of the competition. 


We put our heads together 
to give you a superior disk drive. 

We designed the Elite Three to give you near 
hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper- 
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 4Y^ Apples to give you 
that. And cost you three times our Elite Three's 


reasonable $849 pricetag. 
m n 


= 


The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don't require top-of-the-line capacity. Costwise, it 
takes 212 Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it 
to Rana to produce the most cost efficient disk 
drive in the world. 


lt takes 4 Apples lo Tean the capacty 
pi pur superior Elite Th 


We've always had the guts to be a leader. 


Our double sided head may be an industry 
first for Apple computers, but nobody was surprised. 


® Apple is a registered trademark ol Apple Compuler, inc. 


Circle 379 on inquiry card. 


They've come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 


Your word processor stores 5 times as many pages of text on an Elile Three 
diskatte as the cost ineffective Apple. 


and accurate head positioning. A first with attrac- 
tive styling, faster access time, and the conve- 
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

90 ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 


NOW AVAILABLE FOR THE APPLE III... 
THE ELITE TWO.THREE AND ELITE THREE.THREE 


Ranaosysiems 


21300 Su 
tree: 1 


St., Chataworth, CA 01311 (213) 709-5484. For dealer information call loli 
21-2207. In Callfomia only call: 1-800-262-1221. Source Number: TCT-454 


Available al a!) particpaling Compulerland stores and other fine computer dealers. 
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The Micromint N MPX- 16 Microcomputer System. | As featured on the cover of “BYTE” magazine, November 1982. 
| Also featured in Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 


These are all the tools you'll need 
to build the we yrid's most powerful 
single board microcomputer. 


The Micromint MPX:| 6. Put one together tonight. 


To get the MPX-16 up and running only requires one disk 
i drive, power supply and serial terminal. 


wad * MPX-16 single board computer assembled, tested 
and burned in with 64K bytes ol RAM, CP/M-86 


Once assembled, the most useful too! will be your own 
imagination. The possibilities are limitless. Micramint will | 
help you tailor the MPX-16 system to your particular needs 
and budget. Purchase the MPX-16 as a bare pc board, as 


a semi-kit with all the IC sockets, 1/0 connectors and or MS-DOS operating system E E T eis $1,895.00 
discreet components wave soldered to the pc board, - |” = MPX-16 with 256K bytes of RAM. ............ aves 82,135.00 
or as an assembled and tested unit. F- Li P. « MPX-16 Semi-Kit (wave soldered pc board) less IC's . . . . . $595.00 
b FN. Complete kit kit of IC's burned in and tested with 64K 
» Directly boots CP/M-86 or MS-D0S NL Pet PM, e PI $595.00 
+ Runs all CP/M-86 or MS-DOS * applications diit eidem ced ie HE PET OR: sin 
. n board, 
programs. and solder masked maid Fe ee eei: $300.00 


On board features. 

» IBM PC bus compatible with 9 expansion slats. 
« Intel 8088 16-bit MA o 
» Optional Intel 8087 math coprocessor 
« 256K bytes on board memory. — — 
« Up to one megabyte of sys ane 


» CP/M-86 Operating System on 51/4" or 8” diskette. . $200.00 
« MPX-16 Switching Power Supply including 
power supply hamess .......esse seen $300.00 
* MPX-16 Technical Reference and User's Manual $50.00 
Call for current pricing on serial terminals, floppy disk 
drives, metal enclosures, hard disk systems, etc. 


E 


e Up to 64K bytes of vss RO To Order: Call Toll Free | MICROMINT INC. 
- TuS anaes UO porte a T800 645-3479 561 Willow Avenue 
* Floppy disk corirelle tor 51/4" or 8" s piè or 

double density disk drives. = = | 


« Four independent OMA channels. 
e Sixteen levels of vectored interrupts. 


* Available Soon. 
MP. 46 


Circle 290 on inquiry card. 
Micromint 
The System with the Winning Combination. 
IBM PC is a trademark of international Business Machines, Inc, CP/M-86 is a trademark o) Di Research, Inc. 


MS-DOS is a trademark of Microsott Com 


High-IQ Modems 


A new generation of intelligent modems lets users concentrate on 
applications rather than on modem-interfacing details 


With the incorporation of 
sophisticated microcomputers, high- 
density RAMs, and advanced com- 
munications ICs, the so-called dumb 
modem is being replaced by a new 
generation of intelligent modems. 
These modems not only offer fea- 
tures that enhance data-communica- 
tions applications, but also can deter- 
mine the parameters of the systems 
in which they're installed and adjust 
their operation to meet system re- 
quirements. Some models, for exam- 
ple, can learn such system specifica- 
tions as a host computer's bit speed 


by Stephen Durham 


and parity and set their own opera- 
tion accordingly. 

The high degree of “intelligence” 
contained in this new generation of 
modems allows telephone links be- 
tween computers to be operated vir- 
tually unattended. This capability 
makes possible a wide range of new 
telecommunications applications, in- 
cluding electronic mail, central-data- 
base access, remote diagnostics, and 
remote-peripheral sharing. 

The level of intelligence incorpo- 
rated into modems determines their 
ability to disappear into the back- 


Photo 1: A command-driven auto-dial, auto-answer modem (Cermetek's Info-Mate 212A). 


ground of your computer system and 
to provide unattended communica- 
tions capability. 

By and large, while most of these 
new-generation high-IQ modems 
provide such features as automatic 
dialing, automatic answering, and 
automatic disconnecting, they do not 
take full advantage of the advanced 
microprocessor and memory tech- 
nologies with which they are built. 
Largely ignored are a wide range of 
what can be called “system con- 
figuration” problems, which result 
from differing transmission proto- 
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Circle 21 on inquiry card. 


ALPHA 
OMEGA 


52 


COMPUTER PRODUCTS 


DISKETTES 

SCOTCH 3M SS DD 
MAXELL MD2 OD DD......... 
PRINTERS 


CITOH 8510 PARALLEL 
GEMINI TO X... ee ee 296.00 
OKIDATA MICROLINE 32. ... 


MODEMS 


HAYES SMARTMODEM 300 . 
HAYES SMARTMODEM 1200. . 
HAYES SMARTMODEM Il 


» 205.00 
. 495.00 


MONITORS 


TAXAN 12" AMBER 
US! PI 3 12"* AMBER 


AMDEK COLOR | 13", 
AMDEK COLOR Il 13" RGB, , . . . 419.00 


IBM PERIPHERALS & SOFTWARE 


TANDON TM55-2 THIN LINE. . . $CALL€ 
TANDON TM100-2 

MICROSOFT MOUSE... | 
QUADRAM QUAD BOARD WI64K275. 00 
KRAFT & T.G. JOYSTICKS. 


WORDSTAR 
HOME ACCOUNTANT 4 


APPLE PERIPHERALS & SOFTWARE 


VIDEX VIDEOTERM 80 COLUMN. 219.00 
MICROSOFT PREMIUM PAK....469.00 
MICROSOFT 16K RAMCARD. 

KRAFT & T.G. JOYSTICKS 

QUENTIN APPLEMATE DRIVES. . 235. 00 
SUPER 5 THIN LINE DRIVES... , 265.00 
WIZARD BPO16K BUFFERED NT . 139.00 


COOL & TIME (Fan, Time, Surge). . 
PFS FILING SYSTEM 


CALL FOR COMPLETE PRODUCT 
LINE AND CURRENT PRICING 


213: 345°4422 


4847 LA MONTANA CIRCLE 
QR TARZANA, CA 91356 © 


All products are in lactory sealed packages. We 
guarantee all itemslor 30 days Within hie, penod, 
defective merchandise returns must be accom- 

panied by AMA number All other returns will be 
subjeci fo a 10% restocking fee. For prepaid 
orders there will be a 3% shipping charge. $5.00 
mmu. There will be an additional $400 sue- 

charge an COD orders. Cash or Cashiars Check is 
required on COD orders. Call. residents add 6.59% 
Sales tax. Prices subrect to change withoul notice 
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cols, differing modem bit rates, lack 
of automatic dial-mode selection, 
conflicting parity states, and the lack 
of any means of testing the computer, 
the modems, or the transmission line 
to determine where potential failures 
could occur, 

The traditional solution to system- 
configuration problems has been no 
solution at all. Hence, the user has 
been left to take care of all those nas- 
ty little details by either tweaking the 
hardware or reconfiguring specific 
application programs. In neither case 
is the modem operating procedure 
transparent to the user. 

How well intelligent modems per- 
form system-configuration functions 
depends not so much on how 
sophisticated and advanced the built- 
in microprocessor is or on how ad- 
vanced the applications software 
used by the computer to operate the 
modem is but on the efficiency and 
cleverness of the modem's firmware 
design. In other words, the degree to 
which a modem performs such func- 
tions depends on how transparent its 
implementation can be made to the 
user by incorporating functions into 
the internal operation of the modem 
itself. 

While the price difference between 
a dumb modem and an intelligent 
modem is still substantial, it is much 
less so between a moderately intel- 
ligent modem and one with à maxi- 
mum of transparency. That's because 
the ability of an intelligent modem to 
perform is not a function of how 
much expensive and sophisticated 
electronics hardware it uses but of 
how much thought has gone into its 
overall design and into the internal 
firmware instructions that tell the 
microprocessor what to do. To deter- 
mine a modem’s IQ and therefore 
how easily it can be integrated into 
a data-communications system, you 
can examine its ability to handle auto- 
dial, auto-answer, and auto-discon- 
nect operation as well as automatic 
system-configuration tasks. 


Auto-Dial Operation 

First, consider modem auto-dial 
operation, which is much more com- 
plex than simple automatic genera- 
tion of dial tones or rotary-dial 


pulses. The modem must resolve all 
of the call-failure conditions that 
commonly exist when dialing to 
allow its host to make efficient use of 
the communications facility. Com- 
mon call-failure features include line 
busy, no modem-answer tone, voice 
answer, no answer (constant ringing), 
no dial tone, and inability to break 
dial tone. 

These functions are roughly 
equivalent to the functions of an 
operator making a call, including lift- 
ing the telephone handset, waiting 
for the correct dial tone or tones, 
dialing each digit of the telephone 
number in proper sequence, waiting 
while the phone rings until the dialed 
number answers, hanging up and 
possibly redialing later if the number 
is busy or if the call has not been 
answered after a reasonable length of 
time, and hanging up the handset at 
the end of the completed call. 

When properly implemented, the 
auto-dial feature dramatically in- 
creases line utilization. 


Auto-Answer Operation 

When integrated into a modem, an 
auto-answer feature enables the 
modem to be placed in the answer 
mode automatically upon receipt of 
a telephone-line-ringing signal. A 
modem with this feature makes it 
possible for data transmission to oc- 
cur between a remote terminal and a 
computer or another terminal inter- 
faced to a modem with auto-answer 
capability without operator interven- 
tion at the receiving end. A modem 
with auto-answer capability is also 
useful in timesharing installations 
where a large calling population calls 
a number of computer dial-in lines 
on a random basis. 


Auto-Disconnect Operation 

An auto-disconnect feature permits 
a modem to either disconnect if a car- 
rier signal is not maintained after a 
data call has been set up or upon 
command from the host computer. 
This feature is useful in preventing 
the tie-up of expensive computer 
facilities due to such things as 
wrong-number calls, failure of the 
distant party to disconnect from a 
timesharing system, or line failures. 


THE FORTH SOURCE™ 


MVP-FORTH 


Stable - Transportable - Public Domain - Tools 

You need two primary features in a software development package a 
stable operating system and Ihe ability to mova programs easily and 
quickly to a variety cl Computers. MVP-FORTH gives you both Ihese 
features and many extras. This public domain product includes an editor, 
FORTH assembter, tools, utilities and the vocabulary for the bes! selling 
book “Starting FORTH". The Programmer's Kit provides a complete 
FORTH for a number of computers, Other MVP-FORTH products will 
simplily the development of your applicalions. 


MVP Books - A Series 
[1 Volume 1, All about FORTH by Haydon MVP-FORTH 
glossary wilh cross refarences Io fig-FORTH, Starting FORTH 


and FORTH-79 Standard 2*9 Eg. $25 
O Volume 2, MVP-FORTH Assembly Source Code includes 
CP/M* | IBM-PC* , and APPLE® Itsling for kernel $20 


MVP-FORTH Software - A Transportable FORTH 


DO MVP-FORTH Programmer's Kit including disk, documen- 
lation, Volumes 1 & 2 of MVP-FORTH Senes (All About 
FORTH, 2% Ed & Assembly Source Code), and Slartíng 
FORTH. Spaciy L1 CP/M, O CP/M B6, D) CP/M +, CT APPLE, 
D IBM PC, O MS-DOS, O Osborne, O Kaypro, O 489/289, 


| LJ 2100, D THC, L1 MicroDecisions. ..1 Northslar, 


O Campupro, O Cromemco $150 
O MVP-FORTH Cross Compiler for CP/M Programmer's Kit 
Can also generate headerless code for ROM or target 
CPU $300 
FORTH SKS 
FORTH with edilor, assembler, and manual 
O APPLE by MM $100 O IBM-PC’ by LM $100 
C) APPLE by Kuntze $90 O NOVA by CCI B” DS/DD$150 
C) ATARI" valFORTH $60 -—- 780 by LM $50 
CPIM? by MM $100 8086/88 by LM $100 
D HP-85 by Lange $90 


it VIC FORTH byHES. VIC20 
DO HP-75 by Cassady $150 carindge $60 
Enhanced FORTH with F-Floating Point, G-Graphics, T Tutorial, 
5-Stand Alone, M-Math Chip Support, MT -Mulli-Tasiang, X-Olher 
Extras, 79-FORTH- 79 


APPLE by MM, Extensions lor LM Specify 
FG.&79 $140 IBM. ZBO, of 8086 
ATARI by PNS, FG. & X $90 — Floating = 
CPIM by MM, F & 79 S140 8087 Support 

u Apple, GraFORTH by! $75 (IBM-PC or 8086) $100 
Muiti-Tasking FORTH by SL, O 9511 Support 
CP/M, X & 79 $395 - or B086) $100 
TRS-80/l or lll by MMS olor Graphics 
F, X, & 79 $130 rid $100 

a Base 

i; by FD, tape G,X, om Ben i $200 
TUTORIAL by LH, includes Requires LM FORTH disk 
Siting FORTH — aeg > NUD SOW OY DE, G.X NE 


$150 
O fig-FORTH Programming Aids ior: decompihing, calllinding, 
and translating. CP/M. IBM-PC, 280, or Apple $150 


CROSS COMPILERS Allow extending, modifying and compiling tor 
speed and memory savings, can also produce HOMable code 
*Requires FORTH disk 


] CPM $300 (1IBgM» $300 
ADEGA $300 [1 ZB0« $300 
Northstar £300 O Apple al+ 5300 

FORTH Computer - Jupiter Ace $150 
16K RAM Pack $50 

(] 48K RAM Pack S $125 

O Par/Sec (nlertace $100 


Key lo vendora: 
CEI Capstone Computing Inc. 
DE Dai-E Systems 
FD Forth X mennsion 
į insoti 
LH Laxen and Harris 


LM Laboratory Micrasysiams 

MM MicroMotion 

MMS Miller Microcomputer Services 
NS Nautius Systems 

PNS Pink Noise Studio 

SL Shaw Labs 


LJ MVP-FORTH Meta Compiler for CP/M Programmer's kit. Use 
for applicalons on CP/M based computer Includes public 
domain source $150 

O MVP-FORTH Fast Floating Point for APPLE Programmer's 
Kil. Includes 9511 math chip on board with disk and 
documentation. $400 


L] MVP-FORTH Programming Aids for CP/M, 18M or APPLE 
Programmer's Kil. Extremely useful tool for decomptling, 


califinding, and translating. $150 
DJ MVP-FORTH by ECS Software for IBM-PC or ATARI® 

400/800. Standalone with screen editor License required. 

Upgradeable $100 


Lj MVP-FORTH by ECS Software for IBM-PC or ATARI 400/800. 
Enhanced with color animation, multitasking sound, ulilities, 
and unlimited run time license. $175 


Li MVP-FORTH Professional Application Development Sysiem 
(PADS, lor CP/M, IBM-PC, or APPLE A three level integrated 
system with complete documentation Complete sysiem $400 


T] MVP-FORTH PADS Enhanced virtual system $150 
Li MVP-FORTH PADS Programming Aids $150 
O0 MVP-FORTH PADS Meta Compiler $150 


+ tt MVP-FORTH operates under a variety of CPU's, computers and 
Operating sysiems CPM) disks can be supplied B", SS/SD. 3740 
formal or S'A for Osborne? Norinstar® Micro Decisions? Kaypro? ar 
HBS9/ZB9* Specily your compuler and operating system # se 


FORTH MANUALS, GUIDES & DOCUMENTS 


ALL ABOUT FORTH by 
Haydon See above 525 
FOATH Encyclopedia by 
Derick & Baker 2"c Ed 
Programmer's manual to tig- 
FORTH wiih FORTH-79 
references Flow charled,$25 


FOATH Encyclopedia 
Pocket Guide 

And So FORTH by Huang A 
college lavel text $25 
FORTH Programming by 
Scanton $17 


FORTH on the ATARI by E 
Floegel 

Staning FORTH by Brodie 
Best instructional manual 
available (soll cover) $18 
Starting FORTH (hard 


1982 Rochester FORTH 


Proc. $25 
A FORTH Primer $25 
Threaded Interpretive 

Languages $23 


AIM FORTH User Man 312 
APPLE User's Manual 


MM $20 
METAFORTH by 

Cassady $30 
Systems Guide to fig- 
FORTH $25 


Caltech FORTH Manual $12 
Invitation lo FORTH $20 


PDP-11 User Man. $20 
CPIM User's Manual, 
MM $20 


FORTH-79 Standard $15 
FORTH-79 Standard 


cover) $22 Conversion $10 
1986 FORML Prac. $25 Tiny Pascal fig-FORTH $10 
1981 FORML Proc 2 Vol $40 NOVA tig-FORTH by CC! 
1982 FORML Proc. $25 Source Listing $15 
1981 Rochester FORTH NOVA by CCI User's Manual 
Proc. $25 includes editor, assembler, 


and utilities $25 
(nstallation Manual for lig-FORTH $15 
Source Listings of fig-FORTH, for specific CPU s and computers The 


Inslallation Manual is required for implementation Each $15 
L1 1802 LJ 6502 C] 6800 AlphaMicro 
8080 G 8086/88 C) 9900 APPLE Ii 
PACE O 6809 Li NOVA CI PDP-11/LSI-11 
L1 68000 O Echpse O VAX C Z8D 


Ordering information: Check, Money Order (payable to MOUNTAIN VIEW PRESS 
INC >, VISA MasterCard COD's $5 extra No wing or unpaxd PO's Callormia 
residents add sales laa Shipping costs m US included in price. Foreign orders, pay 
in US funds an US bank. include for handhng and shipping by Aur $5 lor each item 
unger $25. $10 lor each fern between $25 and $99 and $20 lor each dem over 
$100 Minimum order $15 All prices and products subjeci to change or withdrawal 
wilhoul notice Single syslém andi smgle user bense agreement required an 
SOME Products 

DEALEA & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 
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(415) 961-4103 
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e 300/200-bps operation 
FCC Part 68 registered telephone-line 
interface (DAA) 
Serial modem command interpreter 
Intelligent command protocol 
Auto/manual dialing 
Five dialing procedures. 
DIAL LAST, IMMEDIATE, ALTERNATE, 
FROM MEMORY, or UNTIL 
ANSWERED 
Fiftyiwo 32-digit telephone numbers of 
log-on message memory locations 
32-digit last-number-dialed storage 
DTMF (duak-tone multifrequency) and 
pulsa-dialing: adaptive or interpretive 
selection of DTMF or PULSE-DIALING 
Auto/manual answer 
Auto spead seleci 
Aulo parity seleci 
Call-progress-tone detection; 
DIAL, BUSY, RING-BACK, MODEM. 
ANSWER TONE, and THE HUMAN 
VOICE 
Eight diagnostic test modes 


Table 1: info-Mate 212A features. 


Automatic System Configuration 

What good is a highly intelligent 
modem if its installation into the host 
terminal or computer system ts un- 
manageable or difficult? While it's not 
absolutely essential in an intelligent 
modem, automatic system configura- 
tion does make such devices much 
easier to use. And incorporating this 
capability into the modem does not 
add significantly to its cost. 

It is not uncommon to encounter 
computer- or modem-option incom- 
patibilities during installation. Such 
parameters as serial speed, data bits 
per word, parity, and stop bits per 
word can initially have settings that 
prohibit data transmission through 
the modem. An installer can, of 
course, get out the users manuals of 
all the equipment involved and, 
through a detailed process of posi- 
tioning option straps on each ma- 
chine, effect a compatible installation. 
Many times, however, determining 
the specific parameters that are not 
aligned can be complex, especially 
for someone who is not an expert in 
communications technology. 

System-configuration features en- 
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ADAPTIVE 
DIALING 


<> 


5-SECOND 
TIME QUT 
P 
YES 


NO DIA DAL TONE 


2 Mire 


STOP 


Figure 1: The adaptive-dialing procedure, in which tone-digling is preferred. If the local 
telephone equipment dors nol accep? tone-dialing, the intelligent modem uses pulse-dialing, 


able a modem to be installed and 
used by a nonspecialist in communi- 
cations, assuring that the modem 
user can concentrate on data-com- 
munication application problems in- 
stead of modem compatibility. 


A Typical High-IQ Modem 

Typical of the more advanced 
"high-IQ" modems now becoming 
available is Cermetek's Info-Mate 
212A, shown in photo 1. This 
modems architecture bears a strong 
superficial resemblance to others 
now on the market. 

Where it does differ, however, is in 
the nature of the instructions incor- 
porated into its firmware. As shown 
in table 1, this 212-type intelligent 
modem incorporates not only the 
standard automatic dial, answer, and 
disconnect features but a wide range 
of system-configuration enhance- 
ments as well. All of these features 
may not be necessary for any one ap- 
plication, but the degree to which 
they are implemented in a modem is 
a good indicator of how much 
thought and design went into the 
modem. 


The Info-Mate modem automatical- 
ly selects tone- or pulse-dialing, as 
shown in figure 1. Tone-dialing is 
preferred, but if it is not accepted by 
the local telephone equipment, the 
modem falls back to pulse-dialing. 
After dialing is completed, the 
modem monitors the following call- 
progress conditions and reports them 
back to the host data terminal or com- 
puter over the serial RS-232C link: 
dial tone, busy tone, ring-back tone, 
modem-answer tone, and voice. Each 
call-progress signal detected is in- 
dicated to the host through a serial 
status message. 

The host can direct control over the 
selection of pulse- or tone-dialing 
through the DIAL command. 
Call-progress monitoring can also be 
deleted under host-command con- 
trol, which enables the modem to 
auto-dial on telephone systems that 
use nonstandard call-progress tones. 
This method of dialing is generally 
referred to as "blind" dialing, but a 
more accurate term would be "deaf" 
dialing. In either the automatic or 
blind-dialing modes, the modem 
supports the following dialing pro- 
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Teleteks 


New Combo 
Could Make 
You A Hero! 


The SBC-If could be just the 
right ingredient for your latest 
concoction. The newest member 
of Teletek's family of multi-user, 
multi-processing S-100 products, 
the SBC-II essentially combines, 
or "sandwiches" two Teletek 
SBC-I's into one board. The SBC- 
Il provides the capability to sup- 
port two users from one standard 
size IEEE-696/5S-100 slave board. 

The SBC-II maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80B), 64K RAM, Serial I/O, and 
FIFO communications port to 
the system master. The system 
integrator benefits by getting 
complete support for two users 
for the price of one board. 

TurboDOS and MDZ 
operating systems will support 
combinations of SBC-I's and 
SBC-II's offering system design 
efficiency and flexibility never 
before possible. 

If you're hungry for value 
and efficiency, order an SBC-II 
from Teletek. You'll love every 
byte. 


TELETEK 


4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 
Telex 4991834 TELETEK 
Dealer inquiries invited. 
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Command Summary 


Commarid 


«com» Answer «CH» 
«com > Break n« CB « 
«com Coun nc CR» 


Description 


Force off hook and answer call 
Send break, n x 250 ms 
Ring and ring-back counter. O—ignare ring signal, 


1..9—answer after n rings; give up dialing after n+4 
ring-back signals 


«com» Dial s «CR» 


Dial last, vnmediate, from memary, next number, or 


unti answered 


«com» End «CR» 
«com» Lit « CH» 
«com Message n« CR» 


Hang up immediately 
List stored telephone number or log-on messages 
Send stored log-on message or messages to the 


remote modem 


«com New n« CR» 
«com Originate - CR» 
<com> Program n «CR» 
«com» Query «CR» 
«com» Reset<CH > 
<com> Store n S «CR» 


Set new value of command character «com to n 
Force off hook and enter originate data mode 

Set internal modem options 

Return modem status 

Reset modem options to defaults 

Store telephone number or log-on message al loca- 


lion n (32 characters maximum) 


«oom» Test n« CR» 
«com Unlisten n« CH» 


Start/siop modem tesis 
Set modem to LISTEN or UNLISTEN to commands 


during data transmission 


«com» Zzzz <CR> 


Make modem quiet 


Table 2: Info-Mate 212A command notation. 


Command Notation 


Description 


«com Command character; defaults io control N at power- 
up but can be set to anolher character with the NEW 
cammand 

<LFo Linelead 

«CH» Carriage return 

[ ] Optional paramater 

[ F Optional parameters thal may occur D lo n times 

n. m Specifies the inclusiva set n through m 

«SP» Space 

« letter Å. 2 Of ag 

<command > Command, including argument if needed 

«n» Number 

« quota» Single quote or apostrophe 

«number > Dialed-number string 


Table 3: A description of the Info-Mate 212A's commands. 


cedures: dial last number, dial im- 
mediate, dial from memory, dial 
alternate number(s), and dial until 
answered, 

All modem functions are controlled 
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by ASCII (American National Stan- 
dard Code for Information Inter- 
change) encoded commands issued 
from the host terminal or computer 
over the serial RS-232C interface. 


The Info-Mate automatically adapts 
to the host's speed (110, 300, or 1200 
bps) and parity (odd, even, mark, 
and space) using a simple training se- 
quence. To train the modem, you 
must send the sequence "XY. The 
modem uses the trained speed to 
originate calls at either 110, 300, or 
1200 bps. On answering calls, the 
modem automatically adapts to the 
transmitting modem's speed but 
sends a serial change-speed status 
code to the host at the old speed 
before switching. 


Command Structure Is the Key 
Key to an intelligent modem’s abili- 
ty to protect the user from the dirty 
details of its operation is its command 
structure, or its ability to interpret 
commands from the host. In this 
context, the Info-Mate supports 16 
different host commands (see table 
2), each of which is preceded by a 
single command character « com». 
Each command line is terminated by 
a carriage return «CR». Multiple 
commands can be placed on one line 
and separated by commas. Table 3 
describes the commands available. 
Each command consists of the 
command character followed by the 
command word, a delimiter, all argu- 
ments, and then the closing carriage 
return or comma. The maximum 
length of any command line, how- 
ever, is 40 characters. Two examples 
of commands include the following: 


«com DIAL ‘(408) 996-1010' 
«CR» 

«com» DIAL '(408) 996-1010; 
QUERY «CR» 


In both cases, the notation «com 
is equivalent to the single command 
character. The delimiter separating 
the command from the arguments is 
always a space. Only the first char- 
acter of the command is significant. 
All remaining characters are ignored 
up to the first space following the 
command. In other words, DIAL and 
DANCE are treated identically by the 
command interpreter. Both upper- 
case and lowercase characters are ac- 
cepted. You can transmit the com- 
mand character itself by sending it 
twice in a row— « com «com» —if 
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NEW AM | 


Analytical data display * Malhematical functions * Geo- 
metric patterns © System/component characterislic 
display © Statistical charts © Workflow diagrams * Per- 
formance graphs * Organization charts * Creative 
graphics * Personal achievement charts * Instruc- 
tional/reference diagrams. 


2201 Lively Blvd 
(312) 364-1180 TLX:25-4786 
REGIONAL OFFICES Cali (714) 662-3949 © Texas (B17) 498-2334 


Amdek . 


g args vitn Tif 


Saara an ania LIT 


SINE 


The new AMPLOT-I, on computer command, can 
automatically produce hard-copy, 6-color business or 
engineering graphics in minutes. Designed for the end- 
user and OEM applications, its high pen speed, auto- 
matic pen retrieval and high resolution assure fast, 
accurate 10" x 14" plots. Compatible with most per- 
sonal computers, the AMPLOT-Il is economically 
priced at only $1299.00 retail. Just circle the reader 
service number lor complete engineering details. 


ZINDEK 


è Elk Grove Village, IL 60007 


your guide to innovative computing! 


"An UP HI tales 


This book can save 
your company 
a lot of money. 


It’s free, too. 


GSA Contract GS-04S-23560 
GENSTAR 


Rental Electronics, Inc. 
(800) 227-8409 


In California (213) 887-4000 « (415) 968-8845 » (714) 879-0561 


j This coupon brings you a recession-beating catalog by return maill 


CJ It's free, so send it quick! D The equipment I'm most interested 
| D I'd atso like a free catalog on in is: 
i "like new" items you're salling. 
' O Don't wait. Call me today at: 


| NAME 555 LLL TITLE 

| ORGANIZATION 

| ADDRESS MAIL STOP 
| CITY/STATE/ZIP 

TELEPHONE 


| Complete coupon and mall to: Genstar Rental Electronics, Inc, 6307 De Soto Ave., 
L Suite J, Woodland Hills, CA 91367 B-9/83 € Genstar Rental Electronics, inc, 1983 J 
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the modem is in the middle of a data 
call. Two other methods of transmit- 
ting the command character exist: 
changing it to another character and 
then transmitting the former com- 
mand character, or placing the 
modem in the UNLISTEN mode to 
be discussed and then transmitting 
the character. 

If an argument is not given in the 
command, the modem assumes the 
default value as the argument. The 
arguments are all ASCII numbers 
and/or characters. The numbers 
themselves are ASCII-encoded hexa- 
decimal (0 to 9 and A to F) characters. 
All commands are absorbed by the 
modem, which means it doesn't send 
them on through the telephone line. 

Once a command is received by the 
modem, it returns a status message 
to the host. These status messages 
are framed as follows: 


« com « status character > 
«LF» «CR» 


A command character precedes each 
message to let the host know that the 
message regards status and not data 
from a remote modem. All status 
messages are made up of a single 
status character, except for those re- 
sulting from the commands LIST, 
QUERY, and DIAL. These three com- 
mands are necessarily longer to 
return command information. Table 
4 summarizes the Info-Mate's reper- 
toire of status messages. 


Dialing Command Variations 

There are five basic variations of 
the dialing command: dial last, dial 
immediate, dial-immediate alternate, 
dial from memory, and dial-from- 
memory alternate. All dialing com- 
mands can initiate either DTMF or 
rotary-pulse dialing. 

Each dialing variation refers to a 
number string as a source for the 
number to be dialed. For immediate- 
type dialing commands, the number 
string is supplied with the command, 
whereas the dial-last- and dial-from- 
memory-type commands refer to 
number strings previously entered 
into the modem. 

Along with the telephone digits, 
the number string can contain con- 


trol characters that direct the Info- 
Mate to dial adaptively or inter- 
pretively ising tone- or pulse-dialing. 
Pause or wait characters can also be 
inserted that enable tandem dialing 
through PBXs or carrier facilities such 
as MCI or SPRINT. Table 5 shows the 
characters allowed in the number 
string. Table 6 shows some typical 
number strings. 

After a dialing command is given 
to the Info-Mate, it interprets the ap- 
propriate number string to determine 
how the dialing process should pro- 
ceed. As the number is dialed, the 
dialed number string is returned to 
the host in the form of a status 
message: 


«com» «NUMBER > 
«LF» «CR» 


This message enables the host to fol- 
low the progress of the number 
dialed. 

During the dialing process, if the 
modem is directed to pause and wait 
for the dial tone, and if the tone is not 
found after 5 seconds, the modem 
aborts the call, returning a number 
string that terminates with the failed- 
pause-for-dial-tone character. In ad- 
dition to this character, a NO DIAL 
TONE status is returned: 


« com» « TERMINATED NUMBER 
STRING > <LF> «CR» 
<com> X <LF><CR> 


After a call has been successfully 
dialed, the modem monitors the tele- 
phone line for call-progress tones. If 
the number string is terminated with 
a Z, however, the modem takes no 
further action. Instead, the modem 
is left OFF HOOK, with its 
modulator silenced. Employing this 
OFF-HOOK mode is typically how 
you would use the modem to initiate 
a voice call. 


Phone Number Storage 

The modem can store as many as 
fifty-two 32-character strings, either 
phone numbers or log-on messages, 
or a combination of both. Each entry 
is stored by sending the following 
command from the host to the 
modem: 


Status 


«com»A«LF 2 «CR» 
«cam»B«LF» «CR» 
<com>O<LF> «CR» 
<com>N<LF> «CR» 
<com>R<LF><CR> 
<com>V¥<LF><CR> 
<com>W<LF> <CR> 
«com» «LF» «CR» 

«oom»? «LF» «CR» 


«com» «DIALED 
NUMBER » <LF> <CR> 


«com » «HiHz» «LF» «cR» 


Description 


Data call answered 

Busy number reached 

Modem disconnect 

No answer or command failure 
RING-BACK tone or ring signal 

Voice received 

Modem answer but host is at wrong speed 
Command-complete acknowledgment 
Commsand-entry error 


Number dialed 


H,He reprasam hexadecimal status of the program 
register 


Table 4: Info-Mate 212A status messages. 


Number-String 
Positions 


Character 


0.3 1 
* and # 1 
Á 2 


Dialed digits 
Diaied digits, tone only 


Adaptive claling, pauses lor dia! tone, then automatically 
selects tone- or pulse-dialing for Ihe remaining number- 
string digits, At the beginning of each number string, 
adaptive dialing is assumed unless otherwisa spectfied. 


Pauses for dial tone, than dials the remaining digits in 
the number siring using DTMF tones 


Pauses for dial tons, then dials the remaining digits in 
the number string using pulse-dialing 


inserts a blind wait of 2 seconds inta the dialing se- 
quence without monitoring dial tone, then continues to 
dial the remaining digits In the number string using 
DTMF tones 


Inserts a blind wait of 2 seconds into the dialing 
sequence, lihen continues to dial tha remaining digits in 
the number string using rotary-type pulses 


Inserts a 2-second pause in the dialing sequence 


it the number string is terminated with an "O," only the 
modem-answer tone is monitored for call-progress after 
dialing 

if placed as the fast character in the number string, the 
modem terminates the dialing command without going 
imo the originate-data call mode. Tha modem stays OFF 
HOOK with ils modulator aquelched 


Placeholding characters 


Spaces are illegal 


Table 5; Permissible dialing-string characters. 
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Starbuck Model 8232 


A general purpose real-world 
interface: connects to ANY 
computer or terminal via AS-232 


TYPICAL APPLICATIONS: 
* Use with printing terminat: 
create low-cost data logger 


* Use with modem and phone for 
remote acquisition & control 


« Capture data bursts for 
subsequent analysis/plotting 


« Monitor experiments; transfer 
data daily to main computer 


FEATURES: 


» B analog inputs, 0-5 VDC 
» B digital input channels 
* B opta-isolated outputs 


* All inputs and outputs fully 
protected to withstand abuse 


-B bit (0.495) analog accuracy 
» On-board 2000 point buffer 

» Up to 5000 analog readings/s 
* Triggered acquisition 


* Units may be chained for 
extra channels 


« Controlled by ASCII strings 


* Application manual details 
interfaces for common sensors 


* Applications engineer on call 


¢ THRIFTY PRICE: $540. completel 
Applications manual only: $5. 
TRS-80 version also available 


A STARBUCK yr 


DATA COMPANY 


PO Box 24, Newton, MA 02162 
(617) 237-7695 


Dealer and OEM inquiries welcome 
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Number Strings 


767-1111 


Meaning 


Dials 767-1111 and adaptively selects tons- or pulse- 


dialing, !! unspecified adaptive dialing is assumed 


T76F-1111 
P7674111 
BT?67-1111 


Dials 767-1111 using tones after pausing for dial tone 
Dials 767-1111 using pulses alter pausing for dial tone 
Dials 767-1111 using tones after waiting 2 seconds. Alter 


dialing, call-progress-tona detection is limited to modem 


answer tone. 
Dials 767-1111 using tones after waiting 2 seconds. Alter 


18767-1111 


dialing, call-progress+tone detection is limited to modem 


answer tone. 
Dials 767-1111 using pulses after waiting 2 seconds. After 


| PB757-1111 


dialing, call-progress-one detection is limited to modem 


answer tone. 
Same as previous number string except after dialing 


PB767-11112 


767-1111 the modem does not go into the originate-data 
mode. |t stays off hook with its modulator squaelcheg, 
walting for tha next command, This is very useful Tor 
placing voice calis. 


T9A(408)745-0450 


Tone-dials 9 after pausing for dial tone, then adaptively 


selects tone- or pulse-dialing to dial 745-0450. This is a 
lypical format used for dialing tandem calls through a 
PBX, 


T9P77 7123412345 14087671111 


Tone-chals 9 after pausing for dial tone, then waits for dial 


tone again before pulse-dialing 777-1234, After pausing 
for dial tone a third time, the number 12345 is tone di- 
aled. Finally, after a fourth pause for cial tone, the 
number (408) 787-1111 is tone dialed. This is a typical 
number string used for calling through long-distance- 
carrier facilities such as MCI or SPRINT. It should be 
noted that the number string is 31 characters long, ane 
less than the maximum allowed. 


Table 6: Typical dialing commands. 


«com» STORE «LETTER > 
‘MESSAGE’ «CR» 


In this command sequence, LET- 
TER specifies one of fifty-two 
32-character memory locations. Al- 
though it can be a word of any 
length, it must begin with an alpha- 
betical letter (A to Z or a to z). The 
message to be stored —MESSAGE-— 
can be a telephone number or a log- 
on message, but it must be bounded 
by single quotes or apostrophes. Any 
character except «com», QUOTE, 
and Control-H can be embedded be- 
tween the quotes, even « CR» and 
<LF> characters. QUOTEs are 
reserved as delimiters, while Contral- 
H or the backspace key is used to 
backspace over entry errors. If a 
«comis entered in the message, 
the entire command is aborted and 
a new one is begun. 

The @ sign is a special storage char- 
acter that, when entered as the first 
character in the message, inhibits dis- 


play of that memory location when 
using the LIST command, Only an @ 
is listed as a placeholder, which is 
meant to ensure log-on or pass- 
word-message security. 

To list the numbers or log-on 
messages stored in the modem, a 
host need only send the following 
command to the modem: <com> 
LIST <CR >., In response, the list ap- 
pears on the video screen, with the 
last number stored listed first, fol- 
lowed by as many as 52 stored num- 
ber or log-on-message locations. 

For example, to send a message 
stored in location À to a remote 
modem for database-password ac- 
cess, the following command would 
be sent to the modem: 


«com» MA «CR» 


As many as 16 letters can be specified 
within the message (M) command. 
After the message referred to by the 
first letter, the modem sends the sec- 


b J H 
Here’s What They’re Saying About Us 
"It seems that each time | would tell someone about the package since they had never heard of it they 
would automatically discredit it as "cheap" — which it is in price, not quality. You have now lent some 


credibility to my claims ol its usefulness." 


ne 


easy enough for any user. 


Automatic Screen Design (ASD): This 
feature permits you to specily the design 
of a form (which may be multi-page} that 
you wish to use for data entry and data 
viewing. You simply layout a screen mask 
and within seconds, without any 
programming, a data entry program can 
be generated. 


See DataVu™ at your local 
software dealer. We also 
have a demonstration 
system up and running. You 
can dial in and try most of the 
DataVu™ features. Call us for 
more information. 


P.O. Box 221 
Garden City, NY 11530 
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Leigh B. Willard 


Nelson Data Services, Lovingston, VA 22949 
"I purchased DataVu for my Osborne last December and | now use it in many applications of my work. | 
find it has many features that are not available on much more expensive data management programs.” 


Michael Dawson 


Saskatoon Legal Assistance Clinic Society, Saskatoon, Sask. 
“Thank you!! for DATAVU. After spending hundreds of dollars and hours on DBASE 11, Condor and 
other DBASE systems, with little or no results in applying them in my business ! feel that DATAVU isa 
SUPER DBASE system that can be implemented by any small business." 

James E. Proctor 

President, Valcom, Inc., White River, VT 
"This relational data base system in perhaps the finest value in software today. You include an easy-to- 
use screen formatting utility and a powerful forms processor that truly make setting up a data base a task 
Scott M. Baker 

Assistant Manager, Heathkit, Jericho, NY 
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Automatic Menu Generation: This feature 
permits you to design your own menus in 
which each option in the menu may invoke 
an executable program or a batch file, You 
simply layout the menu pages, and within 
seconds, without any programming, your 
menu program can be generated. This 
allows you to construct user-friendly 
menu-driven packages. 
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Report Generation: Reports generated 
from your data base(s) that become 
routine and have enduring value may ba 
specified by you in detailed format to the 
Report Generation feature. It is designed 
to retrieve information from the data base 
with simple statements and perform 
arithmetic operations. 
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Relational Data Base Management: 
Having established data base(s) through 
use of the ASD feature, you may use the 
Relational Data Base Management feature 
to manipulate and retrieve these data. This 
feature supplies 12 commands and four 
utility programs to support activities like 
Select, Sart, Index, Join, Reformat, and so 
on. 


for only 


Available for IGM PC, CP/M*-80: Osborne, 
Northstar, Micro Decision, Kaypro, Superbrain, 
Heath 69/2100, Televideo, NEC, Sanyo. Xerox. 
Apple Il, and 8" SSSD disk. CP/M*-B6 . 


APA tes registered TM of Digita! Research, Inc 
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Query-Status Table 


OFF HOOK asserted 
carrier detected 

high speed (1200 bps) 
self-test enabled 

analog icop test enabled 


remote originated digilal 
loop 


digital loop locally enabled 
UNLISTEN mode enabled 


modem Xechos transmitted 
data 


remote digital loop enabled 


current hexadecimal TEST 
error count 


IX1X2 


Table 7: Query-status symbols. 


ond referenced message, and so on. 
Each message can be any length but 
must begin with an alphabetical let- 
ter. Only the first letter is interpreted 
to determine which one of the fifty- 
two 32-character memory locations is 
selected. Messages sent are not dis- 
played in order to protect the log-on 
password security. 


Questioning the Modem 

At any point during the operation 
of the modem, it is useful to deter- 
mine its current status. With the Info- 
Mate, status can be determined by 
entering the following command: 


«com» QUERY «CR» 


If modem status is normal, the 
message «com» OCHSARDUXZ/ 
XDQ«LF» «CR» is sent to the 
host system. Each character has a 
specific meaning, as shown in table 
7. lf a period (.) replaces any of the 
status characters, it implies the nega- 
tive or opposite status condition. 


Testing the System 

No matter how sophisticated or in- 
telligent the modem, if, for some 
reason, you cannot communicate 
your data, all the features in the 
world are no help at all. When a fail- 
ure occurs, it is normally a rather 
long and drawn-out process to deter- 
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Info-Mate Test Modes 


When a problem occurs during transmis- 
sion of a message over your modem, you 


| can direct the Info-Mate 212A to perform 


any of eight self-diagnostic tests. The test 
numbers shown in parentheses replace the 
argument n in the test command described 
in the main text. 

Analog loop tests (0,1). In these twa 
tests for the originate and answer modes, 
respectively, the host's transmitted data is 
modulated and looped back through the 
modenrs demodulator, and the resultant re- 
ceived data is transmitted to the host. This 
mode lets you determine if the modem and 
data-terminal host are operating correctly 
together by checking to see if the received 
data matches the transmitted data. 

Analog loop self tests (2,3). These 
two tests are similar to rne analog loop 
tests, except that the modem transmits a 
pseudorandom data pattern in place of the 
host data. It then checks to see that the cor- 
rect data pattern is received. These tests 
check the modem itself. 

Digital loop test (4). This test loops 
the demodulated received data back to the 
transmit modulator, enabling the modem 
to retransmit all data sent to it from a re- 
mote modem. 

Remote digital loop (5). In this test, 
a remote modem rather than the local 
modem is requested to begin the digital- 
loop test. The procedure enables the host 
computer to send data through the local 
modem to the remote modem and inspect 
the returned data for accuracy. This test 
verifies that both local and remote modems 
and the telephone line are operational. 

Remote digital loop self test (6). This 
test is the same as the remote digital loop 
test, except that data from the modem's in- 
ternal random pattern generator and 
checker is substituted for the host's data. 

Self test, end-to-end (7). In this fest, 
the local modem sends a pseudortndom test 
pattern to the remote modem and expects 
to see that same pattern from the remote 
modem. This test can isolate data errors 
down to the direction of transmission. 


mine where in the system the error 
has occurred: in your modem, in the 
telephone line, or in the other 
modem. This diagnostic process is 
simplified considerably in the Info- 
Mate, which can perform any of eight 
different tests (see box, “Info-Mate 
Test Modes”) upon transmission of 
the command <com>TEST 


n<CR>, where the argument n in- 
dicates the appropriate test mode. 


To Listen Or Not to Listen 

The Info-Mates on-board com- 
mand interpreter supports two 
operational modes: LISTEN and 
UNLISTEN. In the LISTEN mode, 
host commands are decoded and ex- 
ecuted. But in the UNLISTEN mode, 
host commands are transmitted just 
like data and are not interpreted. This 
mode allows the modem to ensure 
total data transparency. A unique 
algorithm allows the host terminal or 
computer to dynamically direct the 
modem to move in or out of the 
LISTEN mode. 

Either of these modes is initiated 
using the UNLISTEN command: 
<com>UNLISTEN n<CR>, 
where n is either 0 or 1. 

When n=1, the modem does not 
listen for commands in the data 
mode. When n=O, the modem does 
not listen for commands in the data 
mode until the host transmits a break 
(a start bit, all-0 data bits, and a 0 stop 
bit). Thereafter, the modem listens 
for the host until it is commanded to 
again UNLISTEN. The host's break 
signal is absorbed by the command 
interpreter and does not pass 
through to the phone line. This com- 
mand assures that inadvertently em- 
bedded commands in blocks of data 
sent through the modem do not af- 
fect the data transmission. Both 
binary and ASCII files can therefore 
be passed through the modem with 
complete data transparency ensured. 


Quiet, Please 

Finally, there is the ZZZZ com- 
mand—<com>ZZZZ n <CR>— 
which, appropriately enough, makes 
the modem quiet. When the com- 
mand is given, the modem silences 
its transmitter and stays OFF HOOK. 
This command typically serves as a 
transition from data mode to voice- 
communication mode. To return to 
the data mode, the ORIGINATE or 
ANSWER command may be issued. m 


Stephen Durham is director of applications and 
advanced product planning at Cermetek Microelec- 
tronics (1308 Borregas Ave, Sunnyvale CA 
94089-3565). 


CUSTOMIZABLE 
FULL SCREEN EDITOR 


Widely acclaimed as an editor, VEDIT has 
evolved to be much more. Only VEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you'll be able to 
perform complex, yet useful, text manip- 
ulations that are virtually impossible with 
other editors or word processors. Plus, its 
customizability and hardware support 
ensure that VEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 


With two modes of operation, VEDIT never 
compromises its speed or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYTE) wrote: ‘If this 
review gives you an appetite for simplicity 
while editing, then VEDIT is well worth 
considering.’ Its command language, based 
on TECO, is virtually a text oriented 
programming language, allowing command 
macros to be created, loaded and saved on 
disk. Yetits simplicity allows even a novice to 
perform tasks beyond the capabilities of any 
word processor. 


IBM PC, Displaywriter ^ Zenith 
TRS-80 |, ll and 16? Xerox 820 


MP, ui x CP AA H5 9 MD NL. 865 ü 


registered of Digitali Research Inc. Apple il is s crei tradernark, 
Of Coe Computer, ine MS-DOS and Softcard sre trademarks of Microsoft. TRS trademark 
ol Tandy Corporation. iM o a badana of Birginess Machines, 
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Z100 and Z89 " NEC APC 
Apple Il Soltca 


Concurrent CP/M-B6 ? Cromix * Turbo DOS 


VEDIT cuts programming tirne in half - with 
multiple file handling, macro capability and 
special features for Pascal, PL/1, 'C', Cobol, 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOG to/from INTEL translator macros are 
included). A complete line of translators will 
be available by the year's end. 


Word processing is a snap with word wrap, 
paragraph and print functions. Command 
macros free you from tedious search/re- 
place operations. Hundreds of search/re- 
place on dozens of files can be performed by 
VEDIT without waiting or intervening. 


VEDIT easily configures to your favorite key- 
board layout. Use any function or cursor 
keys you wish. It optimally supports nearly 
every 8080, Z80 and 8086 computer. 

Go ahead and expect a lot from VEDIT. Its 
performance and our support will satisfy 
your rnost exacting needs. 


To order, please specify your 8080, Z80 or 
8086 microcomputer, operating systern and 
disk forrnat. 


DEC Rainbow and VT180 ° Televideo 802 
rd * SuperBrain " Northstar 
MSDOS * PCDOS 


VEDIT - Disk and Manual 


8080, ZBO or IBMPC ....... $150 
CP/M-86 or MSDOS ene ee 9195 
Manualonly ........ TUUS. 


The Professionals Editor for 
Program Development 
Word Processing 

Source Code Translations 


COMPARE VEDIT'S FEATURES 


- True Full Screen Editing 
€ Horizontal scrolling 
E-dit files one disk in length 
Automatic Disk Buffering 
Compact (only 16K) and Fast 
Display of line and column * 
Set/Goto text markers 
'ündo' key to restore line 
Automatic Indent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratchpad Buffers 
Load/Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 

files simultaneously 
® Insert another disk file 
9 Unlimited file handling 
€ Recovery from ‘Full Disk 
® Change disks while editing 
6 Word wrap, format paragraph 
9 Simple Printing 
€ 150 page indexed manual 
9 Startup command file 
& Menu driven installation 
@ Program CRT function keys 
6 Support newest CRT terminals 
® Support smart CRT functions 
9 Flexible Memory Mapped support 
€ Customizable keyboard layout 


CompuView 


PRODUCTS, INC. 


1955 Pauline Bivd., Sulte 200 ° Ann Arbor, Michigan 48103 ? (313) 996-1299 
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Introducing A 16-Bit 
Microprocessor System 
Designed To Expand 
Your Knowledge. 


Here's How You Can Learn 16-Bit Technology. 
And Graduate To One Of Today’s Most Powerful 
And Advanced Microcomputers. 


Now you can master 16-bit technology with an all-new 
Advanced Microprocessor course. And build hands-on 
experience with the only 16-bit microcomputer specifi- 
cally designed for the hobbyist, working engineer and 
student. 


Advanced Microprocessor Course 
This all-new self-study course (EE-8088) provides in- 
depth coverage of 16-bit, state-of-the-art technology. 


You will gain a thorough understanding of micro- 
processors from this 1200 page course. In 10 easy-to- 
understand units, starting with 
microcomputer basics, you'll 
cover all phases of 16-bit micro- 
processing. Assembly language. 
Program writing. Addressing 
modes. Dynamic and static RAM. 
And hardware interfacing. 
And by using your 16-bit Train- 
er/Learning Computer for hands-on 
experiments (over 60 included), you'll 
gain actual circuit interface and soft- 
ware programming experience with an 
8088 microprocessor system. 


Trainer/Learning Computer 

A unique combination of design features makes this 
versatile microprocessor system much more than a 
"teaching machine." Use it as a trainer with the Ad- 
vanced Microprocessor course. Use it as an experimen- 
tal design computer. And use it to run a wide variety of 
16-bit software - including 
Z-Dos, Multiplan, Z-Basic, 
Condor File Manager, 
and much more. 


In its most 
basic form, 
aL MILL Y Lee. the Trainer/ 
ATTI aem ! Learning 
! e Computer 

is a 16-bit, 
cassette-based microcomputer. 

Its unique design features access ports 

and solderless breadboards to allow you to build inter- 
faces, design and modify circuits, or simply experiment 
with the inner workings of the microprocessor system. 


The basic system has an 8088 processor, 32K ROM (in- 
cluding assembler, editor and debugger) and 16K RAM. 


am, P 


The unit also features a serial !/O printer port, cassette 
interface and a detached 95-key keyboard (including 16 
function keys and a numeric keypad) which generates a 
full ASCII character set. It's available either in kit form or 
factory assembled. 


And you can take advantage of the system's H/Z-100 
computer design heritage by easily upgrading it to a 
disk-based, 16-bit microcomputer that will run H/Z-100 
series software 
and many other 
forthcoming 
programs. 


Fully 
Upgradeable 
The powerful 
upgrade pack- 
age and variety 
of accessories 
allow you to 
make the basic 
- = = 16-bit sysiem 
mmm | more power- 
Sta o i ful and ver- 
Satile. You 
can add 128K 
or 192K bytes 
of RAM. Floppy disk controller. 48TP! double-sided, 
double-density, single or dual floppy disk drive. Bit- 
mapped video graphics or full-color graphics. Two 
RS-232 ports. Programmable timer. And a Centronics- 
compatible printer port. 
Learn on it. Design with it. 
Use it as a 16-bit computer. 
It's the only 16-bit microprocessor system specifically 
designed to integrate theory with a hands-on under- 
standing of how 16-bit computers work. And it's from 
Heathkit/Zenith Educational Systems, the world-leader 
in problem-solving courses, trainers and accessories to 
help you learn state-of-the-art technology. 


Get more information in the 


FREE 
HEATHKIT CATALOG 


Mail to: Heath Company, Dept. 001-094 
Benton Harbor, MI 49022 


Name 


Address 


City 
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Developing a Truly Portable 


Visicalc 


Now you can use an electronic worksheet on your 


One of the most flexible and use- 
ful tools busy professionals can have 
in a portable computer is an elec- 
tronic spreadsheet. In addition to 
providing standard analysis capabili- 
ty, a spreadsheet can help keep track 
of travel expenses, sales transactions, 
and data collection in the field, and 
answer urgent "what if" questions for 
the user on the run. 

With the goal of providing such 
capability, Hewlett-Packard's Portable 
Computer Division decided to adapt 
Visicorps popular electronic spread- 
sheet, Visicalc, to the HP-75 portable 
computer, The primary objective was 
to provide a truly portable version of 
this powerful software while retain- 
ing its close compatibility with other 
Visicalc products. Users already 
familiar with Visicale will quickly 
recognize its characteristic features in 
the adapted version. 

Another design criterion was to 
take full advantage of some of the 
HP75's sophisticated capabilities—in 
particular, the computer's multiple- 
file structure in RAM (random-access 
read/write memory), which permits 
a variety of file types: BASIC pro- 
grams, text and appointment files, 
and, with the introduction of Visicalc, 
worksheet files. This structure per- 
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by William T. Johnson 


mitted development of some unique 
Visicalc features, including multiple 
worksheets in RAM, data references 
from one worksheet to another, and 
formulas in cells that call BASIC pro- 
grams. In addition, BASIC programs 
can operate on worksheets. 

To meet these criteria, an HP soft- 
ware team generated all-original 
code. The result was a 32K-byte plug- 
in ROM (read-only memory) module 
that connects to one of the HP-75's 
three expansion slots. To speed devel- 
opment, the team programmed the 
functional shell (VCBASIC) in TIK 
bytes of BASIC. VCBASIC is sup- 
ported by 21K bytes of assembly lan- 
guage that assist in speed-critical 
areas and allow interaction with the 
HP-75 operating system. Assembly 
support for VCBASIC is called via 
keywords, which also enable other 
BASIC programs to create and 
manipulate worksheets. Table 1 lists 
those keywords and their functions. 


The Portable Environment 

The HP-75 provides the power and 
sophistication of a high-level-lan- 
guage computer in a portable system. 
Measuring 10 by 5 by 1% inches, it 
weighs 26 ounces and is fully bat- 
tery operated. The unit features a 


HP-/5 portable computer 


single-line, 32-character LCD (liquid- 
crystal display) and has a built-in 
Hewlett-Packard Interface Loop 
(HPIL), so it can be used with a full- 
sized video display and other periph- 
eral devices (see photo 1). A built-in 
magnetic card reader can be used for 
storing RAM files, or a digital cassette 
connected through the HPIL can be 
used for mass storage. 

Standard memory consists of 16K 
bytes of CMOS (complementary 
metal-oxide semiconductor) RAM, 
expandable to 24K bytes. The 48K- 
byte BASIC operating system in- 
cludes time- and appointment-made 
capabilities. The keyboard is fully re- 
definable and overlays are available 
for special user needs. The HP75 can 
also run BASIC and assembly lan- 
guage from up to three plug-in ROM 
modules with as much as 32K bytes 
apiece. 

To adapt Visicalc to this portable 
environment, the design team had to 
decide how to implement the single- 
line display as a window into the 
worksheet while preserving the pro- 
grams character. It chose to have the 
display show one cell of a worksheet 
at a time. Each cell can be accessed 
using either standard cell coordinates 
or user-defined labels for column and 


Photo 1: Visicalc spreadsheets can be viewed on the HP-75's single-line display, on a video monitor, or on printouts. 


row headers. Pressing the Time key 
toggles between a cell’s default 
headers (columns A, B, C, etc. and 
rows 1, 2, 3, etc.) and such user- 
defined headers as January, February, 
March (columns) and Rent, Auto, 
Taxes (rows). Similarly, touching the 
Appt key toggles between the result- 
display mode for a cell and the 
formula-display mode. 

For example, suppose the column 
C header is defined as March and the 
row 4 header is Expenses, which 
covers the sums of items in rows 1 to 
3. If March expenses were $1000, this 
figure can be accessed by using either 
the default coordinates: 


C4: 1000 


or the user-defined coordinates: 


March Expenses: 1000 


You can also choose to view the for- 
mula that was used to calculate the 
$1000 figure, either in terms of default 
headers: 


C4: SUM(C1.. . C3) 


or as more meaningful, user-defined 
headers: 


March °“ Expenses: 
SUM([March * Rent]... 
[March " Taxes]) 


A problem that arises with this ar- 
rangement is how to examine a cell's 
entire contents when they exceed the 
32-character capability of the LCD. If 
you are viewing (not editing) the 
worksheet, arrow keys move the win- 
dow framed by the display from cell 
to cell, across the columns or up and 
down the rows. Then, within a cell, 
the Run key scrolls the contents for- 


ward and Shift-Run scrolls them 
backward. To help you read very long 
contents, Tab and Shift-Tab keys cause 
the contents to skip forward or 
backward across the display one win- 
dow length at a time. However, dur- 
ing the editing of cell contents, move- 
ment within the cell is controlled by 
the arrow keys. 

To gain the full benefit of using the 
portable spreadsheet, you must also 
be able to use peripherals freely, as 
with a conventional desktop system. 
To permit such use, the HP-75 Visicalc 
must use the HPIL capability to full 
advantage. Provisions have thus been 
made to vary column width for video 
and printer outputs and to set line 
length and width parameters for 
HPIL video interfaces. A special 
printing option allows column-order 
listings of all the formulas used in a 
worksheet, along with their cell coor- 
dinates. Finally, Visicalc was also 
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made compatible with the HP-75 
mainframe COPY command to per- 
mit stormg worksheets on a magnetic 
card or digital cassette tape. 


Product Design 

Rather than running as a program, 
Visicalc was added to the HP-/5 as 
another operating mode, along with 
Time, Appt, and Edit. One advantage 
of this approach is that the Attn key 
does not halt Visicalc but instead 
always returns you to the top opera- 
tional level. The top level is used for 
viewing the spreadsheet and enter- 
ing the other two operational levels, 
cell-entry and command. Several 
operations can be carried out at the 
top level, including window move- 
ments. In addition, a Go To operation 
moves the window directly to the cell 
specified, and an alternate window 
can be defined to allow singie-key 
toggling between two closely related 
cells. 

The cell-entry level is entered auto- 
matically by merely selecting a cell 
and beginning to enter data. Full cell 
editing is allowed during cell entry; 
user-defined headers in formulas can 
also be entered there. Several func- 
tions are available at the cell-entry 
level to help create formulas, in- 
cluding AVERAGE, which computes 
the average of numbers in a list; 
MAXL, which computes the max- 
imum value of numbers in a list; and 
SUM, which computes the sum of 
numbers in a list. Moreover, you 
can create additional extension func- 
tions using BASIC programs that can 
be used in formulas in the same man- 
ner as standard cell-entry functions. 

You enter the command level by 
pressing the slash (/) key, which 
brings a command menu onto the 
display. Commands are then chosen 
by pressing the corresponding letter 
keys, which include D (deletes the 
column or row in which the cell dis- 
play resídes), M (moves the column 
or row within the worksheet), R 
(replicates cell entries across a col- 
umn or row), I (inserts a blank col- 
umn or row), and H (enters user- 
defined headers). Using BASIC pro- 
grams, you can also define extended 
commands, which then have their 
own letters added to the command 
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Keyword Description 

ACTIVES returns the file narne of the acive worksheet 
AVERAGE returns tha average of a lisi 

BLANK blanks a call 

CALIVC similar to the HP-75 CALL statement 
CELLTYPE returns the type of a cel 

CHOICES returns the legal choices from a message 
CLRLCD clears the LCD 

CLRSCR clears the video 

COL returns the column number of a coordinate 
COLWIDTHS returns a local column width 

COORDS returns a coordinate given the column and row 
CURSOFF turns off the call cursor on the video 
CURSON turns on the cell cursor on the video 
DECOMPS returns a formula fram Visicalc scratch space 
DELCOL deleles a column in a worksheet 

DELROW deletes a row |n a workshael 

DIRS returns file names chronologically 

DSPS returns the name of Ihe DISPLAY iS device 
DUMP sends a worksheet Io the pnnier or video 
ENDVC ends Visicaic 

ERROR returns the value ERROR 

FIASTREFS returns the first cell reference in a formula 
GETFORMAT returns a local format fom a cell 
GETFORMULAS returns a formula from a celi 

GETLABELS returns a label from a cell 

GETSETUPS returns a printer-setup string from a worksheel 
GETSTATUS returns status information fram a worksheet 
GETVALUES returns a value from a cell 

GETWIDTH returns a focal column width fram a worksheel 
HIGHS returns à sinng that is highlighted 

INCAT checks the existence ol a he 

INLINES extends keyboard input capabilities 

INPBUFS returns the contents of the input bufter 
INPFTR returns the position of Ihe edit cursor 
INPWIN returns the position of the first character in the LCD window 
INSCOL inserts a column in a worksheet 

INSROW inserts a row in a worksheet 

INTERPS calculates a formula in Visicalc scratch space 
IRFLAG returns the cursar type 

LEGAL checks Ihe syntax of a coordinate 


Table 1: These 82 keywords were developed in assembly language to support VCBASIC. 


menu. (This capability will be dis- 
cussed later in more detail.) 

To program these capabilities ex- 
peditiously, Visicale was broken 
down into functional modules. One 
module, for example, handles top- 
level functions and another defines 
special-key functions. Each com- 
mand-level function has its own 
module. Additional support modules 
perform functions that are generally 
transparent to you, including video 
support, user interface and memory 
management, and parsing, inter- 
preting, and decompiling formulas. 


— MM MM 


Many of these functions can be in- 
voked using the keywords developed 
in assembly language to support 
VCBASIC. The capability to imple- 
ment user-defined column and row 
headers was integrated into all 
modules. 


Product Development 

As much of the software as possi- 
ble was developed in BASIC because 
that language i5 easier than others to 
write, debug, and modify. Its disad- 
vantages are that it is not compact, 
presenting ROM space constraints, 


marks a cell reference as being relative 
reiurns the maximum column from a workshesl 


returns the maximum row from a worksheet 


returns the next cell refererice in a formula 
converts a formula into is internal form 
returns the name ol the PRINTER IS device 


puts a printer setup Sting into a worksheel 
puts status informalion into a worksheet 


puts a focal column width into a worksheet 


returns the row number of a coordinate 


establishes the source range for REPLICATE 
displays the internal lorm of a lormula 


establishes the target range for REPLICATE 


returns the column boundary to be displayed or printed 
returns the row boundary to be displayed or printed 


returns the size ol the LOD window 


Keyword Descriptian 

MARK 

MAXCOL 

MAXL returns the maximum of a bst 
MAXROW 

MEAN returns the mean of a list 
MESSAGES returns a message 

MINL returns the minimum of a list 
MOVCOL moves a column in a worksheel 
MOVROW moves a row in a worksheet 
NA returns Ihe value NA 
NEXTREFS 

PARSE 

PRT$ 

PRWIDTH? returns PWIDTH 

PUTFORMAT puls a format into a cell 
PUTFORMULA puts a formula into a cell 
PUTLABEL puts a label into a cell 
PUTRLABEL puts a repeating label into a cell 
PUTSETUP 

PUTSTATUS 

PUTVALUE puts a Value into a cell 
PUTWIDTH 

RCLVAR recalls vanables 

RECALC recalculates a cell or a worksheel 
REPLICATE períorms replicalon 

ROW 

SETWIN sets the LCD window 

SOURCE 

SPEW 

STOVAR stores variables 

SUM returns the sum al a list 
TARGET 

UNMARK unmarks marked cell references 
UPGOL 

UPROW 

VALCHK similar to tha HP-75 VAL function 
VC runs Visicalc 

VLENGTH sets the lengih of Ihe video 
VWIDTH sets the width of tha video 
WAITKEYS similar to Ine HP-75 KEYS function 
WINSIZ 

WORKSHEET 


specifies the active worksheet 


nor does it effectively perform speed- 
critical calculations. Many functional 
modules that would eventually be 
converted to assembly language, at 
least in part, were initially sketched 
out in BASIC. An example of how 
this approach was followed can be 
seen in the development of the parser 
module. 

The parser's role is to check for 
proper syntax of formulas entered in- 
to worksheet cells. One problem is 
that a variety of nonstandard syntac- 
tical combinations are possible. A for- 
mula can. for example. include user- 


defined headers, such as 


January ~ Remain: 
[Net Pay] - [January ` Expenses] 


or include cell references to other 
worksheets: 


April ^ Sales: 
102*[April ^ Sales]:FY1982 


where FY1982 is the name of another 
worksheet in RAM. It can also in- 
clude calls to BASIC programs, such 
as 


Group A^ std dev: 
STD ([Group AJ1. . . 
[Group A] 47) 


where STD is a program that caicu- 
lates the standard deviation of a list 
of parameters. Making a first pass in 
BASIC permitted rapid development 
of the parsing algorithms needed to 
take into account all these combina- 
tions. Assembly-language subroutine 
calls to the HP-75 mainframe parser 
were then used to gain speed in 
critical areas. 

Once assembly janguage had been 
used to develop display and key- 
board-control keywords, BASIC 
proved adequate for producing the 
LCD user interface for each func- 
tional module. Care was taken in de- 
Signing key functions to optimize 
user friendliness. For example, to 
alleviate potential confusion over the 
dual role of arrow keys, a flashing 
cursor appears when the arrows are 
used for cell editing, and no cursor 
appears when, in the top level, ar- 
rows are used to move the display 
window aboui the worksheet. 
Similarly, the split-window feature of 
other Visicaic versions was adapted 
by creating an alternate window that 
can be accessed via one keystroke. 
Assembly language was also needed 
to program other support modules 
such as memory management. 

The memory-management module 
stores worksheet data in a compact 
format as it is entered into cells. Each 
data item is matched to its cell loca- 
tion by a pointer table. A goal of the 
design was to return every usable 
byte to the user. Visicalc overhead in 
RAM, plus HP-/5 operating system 
overhead, is approximately 4600 
bytes, which means that you have 
either 12K bytes (with standard HP-75 
memory) or 20K bytes (with the HP 
82700A memory module added) 
available to store worksheets and 
other files. Even the coordinate loca- 
tion 0,0 of the pointer table was uti- 
lized, providing an intercept for 
BASIC programs at start-up, cell en- 
try, and end of Visicalc. This efficient 
memory management thus permits 
the HP-75’s 20K-byte RAM to hold 
31K bytes of HP-86/87 worksheet in- 
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LABORATORY 
AUTOMATION 


(TAURUS LAB) + (YOUR PC) = (LAB COMPUTER SYSTEM) 


Now a new micro computer based data acquisition and 
control front end that gives you:— 


Power that's easy to use:— Plugs into any RS232C, RS422, 
or IEEE port on your Personal Computer * Powerful Com- 
mand functions that include: simple reads and 

writes, high speed block analog reads, pulse 
accumulation, frequency, change of state 
detection, and more ® Results in engineering 
units * Convenient screw terminal panels ® 
Compatible with 3 amp AC/DC switch- 
ers for control of valves, pumps, 
motors, etc. * 


Power that’s easy to cost 
justify:— Standard confi- 
guration includes: 
64 twelve bit 
analog inputs 
with 4 program- 
mable gains for 
inputs from 

+ 10mVto + 10V, | 
64 digital I/O points, | 
optional — seven 
16 bit counters, 

4 output pulsers, 

4 analog outputs è 
Stand alone mode 
with direct terminal support * 


e Communicates 
simultaneously to three computers ® 
Low maintenance cost due to internal 


diagnostics è 

Power that's easy to expand:— Plug in expansion to 1024 
points of digital and analog I/O * User memory allows 
downline load of user written functions and programs * 
Hack mount hardware available for all options * 


Write or call lor more information to: IN U.S.A. IN CANADA 
C/O LM.S. P.O. BOX 911 
TAURUS P.O, BOX 1663 STATION "^U" 
COMPUTER BUFFALO, N.Y, TORONTO. ONT. 
| 14203 | 
PRODUCTS (603) 673-6662 (813) 226-536] 
INC. TELEX: 053-2577 


Circle 433 on inquiry card. 
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formation or 27K bytes of HP-85 
worksheet information when the sys- 
tem is used in conjunction with 
HP-85, 86, and 87 personal com- 
puters. 

Although the maximum allowable 
number of rows or columns is 255, 
available RAM determines the prac- 
tical limits on the size of worksheets. 
How much of this space is actually 
available depends on how many cells 
are filled as well as the information 
in them. Án empty worksheet of any 
size requires only 22 bytes of mem- 
ory. As cells are filled in, the mem- 


| ory-management module dynamical- 


ly reconfigures the worksheet to ac- 
commodate the data into a rectangle 
just large enough to include the 
highest-numbered column and row 
that contain filled cells. 

The interaction between VCBASIC 
and assembly language in a func- 
tional module can be illustrated using 
the Insert command to insert a new 
column. VCBASIC first sets up the 
following prompt in the LCD: 


Insert: Col Row 


After the C key is pressed, a 
VCBASIC routine checks to see that 
this input is valid and branches to the 
appropriate line in the functional 
software shell. Assembly language, 
meanwhile, provides VCBASIC with 
necessary information on the spread- 
sheet—using the keyword MAXCOL, 
which returns the last active column 
on the right—and performs the re- 
quired memory management for a 
column insert, using the keyword 
INSCOL. The line of VCBASIC that 
initiates the inserting of a column is 
thus IF MAXCOL «255 THEN 
INSCOL C, which transiates into: “If 
the maximum column number in the 
worksheet is less than 255, then in- 
sert another column at the current 
column position designated by the 
VCBASIC variable C” 


Using Keywords 
À total of 82 keywords have been 


developed in assembly language to 
support VCBASIC. Some, such as 
those just described, are involved in 
memory management. Others are 
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In today’s hard disk aa 
jungle, Tallgrass clears É 

a path by offering high termala 
integrated mass storage solutions for the 
IBM®PC and compatibles, the T.I. Professional 
and the Victor 9000 computers. 

TALLGRASS INNOVATIVE FEATURES 
MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual £floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet? and EtherShare™ 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 


during powerdowns and tra nsportation. 
EtherShare'* is a registered trademark of 3Com Corp 

PCnei* (s a trademark of Orchid Technology 

TBM” is a registered trademark of international Business Machines Corp. 


dealer and watch your personal computer transform 
into a powerful data processing systern. 


From $2,995.00 U.S. including integral tape backup. 


Available from COMPUTERLAND® Entré® 
Computer Centers, MicroAge® Computer 
Stores and other participating computer dealers. 
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IBM-XT Cartridge 
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Listing 1: A BASIC program for recording travel expenses. 


10 ! travel expense data collector — wtj - O3/11/85 
WORKSHEE 


100 CLRSCR & 


103 INPUT "Enter day number: ",M$;N 


T “trviexpa" @ HSsHTR$ (MAXCOL-—2) 


110 NwINT(N) @ IF N41 OR M»9 DR NOMAXCOL-! THEN BEEP 6 BDTD 105 
120 FOR Ca; TO MAXCDL-2 


130 IF C= THEN 300 
140 NEXT C 


150 DISP "Please wait..." 
200 INSCOL C è PUTFORHAT C,1,4 & PUTFORMAT D,2,4 

205 PUTLABEL C,O,"Day "LBTR&(OD 9 PUTRLABEL £C,8,*-* P PUTRLABEL C,20,"-* 
208 CSSCHRS (4440) 
210 PUTFORHULA C,9,"sus(" ECSR“. an "ECSE" 7) “ 
220 PUTFORMULA C,21,"sumi"LCSb*11.. ACER") 


230 PUTFORMULA C, 


300 CésOETLABEL$ (C, 0) 
305 FOR Rei TO 2 
310 VS«GETLABELS tC, R) 
320 DISP COORDS(C,R,S);": "4 B INPUT "",V$; Ve © PUTLABEL £,R,VS 


330 MEKT R 
400 B=3 & E-7 P GOSUB 1000 


23, COEF +" SCOR 21" 


410 B11 © E=19 € GOSUB 1000 
490 DISP “End of program“ 


300 END 


1600 FOR R»B TO E 


1010 IF CELLTYPE (C, R) «4 THEN V&s"" ELSE (C, R, 0) 

1020 DISP COORDS iC, R. 5)"; “p © INPUT = VS Ve 

LOTO OM ERROR GOTO 1050 

1040 PUTYALUE C, R, Ve 

1050 OFF ERRDR @ HEXT R 

1040 RETURN 

Listing 3: A filled-in worksheet of travel expenses. 

Travel Expense Report 

83/05/30 23:47:10 

TRVLEXPS: Day 1! Day 2 Day 3 Day 4 Day 5 Total 

data i Hay 4 Hay 3 May 4 Hay 7 May 81! 

city H sr SF LA LA Prtindi 

elr t 217.87 112.354 255. £01 55.31 

auta 1 435. 13 12.47 43. 32 i 102.72 

mileage 1 11.534 2.45 16.34 | 24.33 

parking i 5.00 &. O0 i 11.00 

Addtranat 13.39 15-412 15.09; AX. 
$ 

Transpor! 277.54 28.31 174.00 15.12 271,10} 758.07 
i 3 

rope L 35.57 43.67 48.87 48.89 d 177.02 

brufast | 5.87 4. 3X 7.09 5-15 i 45.22 

lunch 5 12. 55 10.03 $5.12 7.56 S.77i 39.13 

dinner t 15.34 21-44 17.74 l&.34 { 70.88 

bus conf! 30.00 i 30.00 

porter : 7.00 5.00 d 12.00 

laundry | &. 70 12.00 i 1H. 70 

phone 12.72 4.62 14.42 1 31.74 

add] miget H -00 
1 

Lodging t 589.15 121-17 H4.2H 104.34 +2775 402.71 
i r 

Expeners! 348.49 149.48  25B.2H8 119.66 274.871 1170.8 


used in the parser and decompiler or 
for user-interface support. Together 
these keywords comprise what could 
be called a spreadsheet language, 
which provides the programmer with 
the tools to access and manipulate 
HP-75 Visicalc worksheets from 
BASIC programs. Use of this power- 
ful language extension is fully de- 
scribed in a programmer's reference 
Manual included with the Visicalc 
software. 

The use of keywords can best be in- 
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troduced by an example. The BASIC 
program in listing 1 uses the spread- 
sheet language to prompt you for 
travel-expense items and enters the 
collected data into the appropriate 
worksheet cells. Listing 2 shows the 
initial appearance of the travel- 
expense worksheet. 

The BASIC program uses keywords 
to create and open the worksheet 
^trvlexps" (line 100) and to prompt 
you for day entry number. If a new 
day number is specified, the program 


Listing 2: An empty travel-expense 
worksheet. 


Travel Expense Report 


82/05/30 23: 431335 


TAVLESPS I m 8 c 
| Day 0 foetal 
i date i i 
2 city t i 
3 air $ i . 00 
4 auto t i = 00 
35 mileage ! H -00 
ó parking : i .00 
7 addtrans! 1 «00 
€ P e e aaao 
9 Transpor «OD! 208 
io 1 
41 r com H 1 -00 
12 brkfast ! 1 «00 
13 lunch | i 00 
14 dinner | l „Q0 
15 bus conf! 1 .0Q 
17 laundry | t -00 
16 phone 1 t -00 
1? addiodge:! $ -00 
20 qe——— dà MÀ 
21 Lodging ! O01 -00 
22 ; 
23 Expenses Í . O01 .DO 


expands the worksheet by inserting 
a new column and puts the appropri- 
ate formulas into the new column 
(lines 200 to 230). Next, the program 
steps through the worksheet, access- 
ing column and row headers and cur- 
rent cell entries, then prompts for 
more information using the work- 
sheet headers and the cell data as 
default values. Finally, the program 
puts the collected inputs into the 
worksheet (lines 305 to 1060). An ex- 
ample of a completed travel-expense 
worksheet appears in listing 3, 


Calling BASIC Programs 

BASIC programs can be called from 
cell formulas because HP-75 Visicalc 
uses its own interpreter in assembly 
language instead of the HP-75 main- 
frame interpreter. In addition, this 
module also interprets VCBASIC 
(Visicalc thus interprets itself) and a 
Visi-command BASIC program that 
extends the Visicalc command set. 
Using this. interpreter gives Visicalc 
two important types of control. First, 
it allows Visicalc to intercept any 
errors from called BASIC programs, 
so that you are returned to the work- 
sheet and not locked out. Second, it 
prevents the Attn key from halting 
VCBASIC and therefore exiting 
Visicalc. 

Calling BASIC programs from for- 
mulas in cells introduces à new 


WHEN YOU BUY AN ATARI COMPUTER, 
WE PUT OUR EXPERTISE ON THE LINE. 


There's no limit to what you can do with a home 


computer...and no way any mere instruction man- 


ualcan help you discover all the possibilities. 

So ATARI gives you the extra help you need: 
an ATARI computer expert to answer your 
questions. Free. He'll help you write your own 
programs, learn how to do new 
things, and diagnose problems 
when the things you're trying 
to do just don't work out. 

Its the ATARI Help Line. 
A toll-free help-and-information 
service to help you get more out 


of your ATARI Computer. Just call 1-800-538-8543." 
And if you ever need anything fixed, 
ATARI has over 1,600 ATARI SERVICE™ Centers 
nationwide. You'll find the nearest one listed 
under "Computers" in your Yellow Pages. 
ATARI SERVICE isn't the only good reason 
.. to buy an ATARI system. But it's 
» an awfully good reason not 
x» to choose any other kind. 
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1-800-538-8545 
THE ATARI SERVICE “HELP LINE” 
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Circle 498 on Inquiry card. 


256K BYTE MEMORY CARD 


IBM-PC 


=YOU CAN'T BEAT IT A BITz 


WHEN IT COMES TO RELIABILITY 


TE 


GLCL-X3 TACGOIW 


? 


b” 
i 
5, 
den 
i 
t 
:, 
i 


ES 


Detigned with reliability in mind 
@Ful Panty checking 
@Sma) partyt count 
GAN chips solder dractly 
@First-grade quahty components. employed 
etaong-Hvie Kirning m 
e15um mn goldplating on 3 Qum mn mcis base 
2. 255K8 &4HMhd chips 
3 Addressabla on any &4KB boundary 
4 Full speed, no wall required 
S Rugged metal card pade attached 
& Source hating lor extenaeve menory testing 
7 Fall parts and latior warranty 
B Olthe shelf deluery 
9 imcradibie prea 


Call your local dealer! 


DISTRIBUTOR 

SOUTH EAST ASIA & CHINA 
RENFUL COMPUTER LTD. 
B/F., CHIYU BANK BLDG. 
7B, DES VOEUX ROAD, ©. 
HONG KONG 


ISA Co., Ltd. 


HEIAN BLDG.. 2-6-16 OKUBO, SHINJUKU KU, 


TOKYO 160 JAPAN, PHONE 203-232-8570 
TELEX:2324496 ISATOK CABLE *ISAHETAN. 


7b September 1963 © BYTE Publications (nc. 


Listing 4: This inwestment-analysis worksheet includes worksheet formulas. 


Qinvakgtment analysis on the sale cf property. 


Bs/OS/*X1 141251311 


INVEST H B B [m 
$^ amount number period 
mue it Ie e d 

1 cti i ^ -4850.00 1 11/80 
2 ctz 1 -—-1HO0. 00 7 12/HO0-056/B1 
3 ct3 l -192.00 4 O7/81-10/81 
4 ct4 { -310. 00 1 11/81 
5 ets 1 —192.00 11 3122/801-10/82 
6 cfb ] —350.00 1 11/82 
7 cf7 I ~1F2. 00 9 12/82—08/B83 
8 )y--———————M— 
7 total | -41378.00 €——-—-cash invested 
10 i 

11 selling! 23000.00 


12 balance: -10747.00 
13 closing! -2290.00 
14 


2.40 £ per year 


i 
J 
16 1 
i 
i 
Worksheet forsul as: 


637/05/31 §4:523 25 


INVEST 


7.00 € discount 


12943.00 ¢€-——cesh returned 


amount “total: Al 81 4+A2S82+ASTB3+A4 8B4A4ASEDS«*-AZB^A7EB7 


amount“cloaosing: —.18A114219 
amount^nets: ALL+ALZS+A15 


amount “IRA: TVM(E,2,A1...57,015,B1... B7,1) 812 
aecunt^WFV: TVMI,2,R81..-57,D51175,B1.., B7,1, 818/12) t£ (1 4B1B/ (122100)  ^SUMCBI. .. B7) 


dimension in spreadsheet capability 
and is a unique feature of HP-75 Visi- 
calc. Again, the easiest way to intro- 
duce this capability is through a brief 
example, this time a program (listing 
4) for analyzing investments. 

Here, calls are made in two for- 
mulas to the custom program TVM 
(time value of money). In cell A17, 
TVM is called to calculate the inter- 
nal rate of return (IRR) realized by 
sale of property. [n cell A18, TVM is 
called to calculate the net future value 
(NFV) of the cash returned, assum- 
ing a -percent discount rate. The 
multiple-file-structure capability is 
used here for passing parameters be- 
tween a worksheet and a BASIC ex- 
tension function. At recalculation, 
TVM reads the worksheet values 
written to a data file named VISI- 
DATA and returns the calculated 
value back to the worksheet cell 
through that file. 

Other BASIC programs can also be 
called from the command leve! of 
HP-75 Visicalc, although the process 
is somewhat more complicated. First, 
a change must be made in the com- 


mand-level prompt. This prompt is 
built from message 21 (command) 
and message 22 (DFGHIMPRVW-) 
in the Visicale ROM. The keyword 
MESSAGES is used by VCBASIC to 
access these messages. Alternative 
messages can be accessed through 
MESSAGES if they reside in the text 
file named VISIMSGS. By entering a 
replacement for message 22 into 
VISIMSGS: 


22 DFGHIMPRVW-E 


the command-level prompt will ap- 
pear as 


Command: 
DFGHIMPRVW-E 


The final letter E provides the hook 
needed to call a BASIC program that 
defines a new command-level func- 
tion. Such. "Visi-command" pro- 
grams are numbered sequentially in 
the order of the letter or letters that 
follow the hyphen in the command- 
set message. Pressing the letter E in 
response to the new command-set 
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APPLIED CASATIVE TECHNOLOGY, INC, 


In short: 
Printer Optimizer, 
probably the most useful 
computer accessory you may 
ever own. 


Super Holding Tank 
We don't need to tell you 
that a spooler will greatly improve 


Multi-Printer Switcher 
Most people use two 
printers: a matrix printer and a 
letter quality printer. The Printer 
Optimizer can connect as many 
as three printers to a single 


ABC SWITCH 


Actually Exists 
The Printer Optimizer is also 


competitively priced, has a one 
year limited warranty, and is 
available through business 
computer dealers worldwide. 


Other Products 
We also make two fine 


computer output, with switching 
at the press of a button or upon 
receipt of a user defined 
command. 


the performance of your 
computer. The Printer Optimizer 
comes with up to 256K of 
memory. 
Universal Adaptor 
The myriad of printers, 
computers and programs have 
made for a giant incompatible 
mess. The Printer Optimizer can 
adapt almost anything to 
anything, not only electronically 
but software-wise, including 
filtering and translating the actual 
data. 
Remote Controller 
Most people who buy a dot 
matrix printer get a bunch of 
features they can't even use, 


unless they can 
write their own OPTI- GUIDE 
|s Nearer 


programs. The 
Printer Optimizer | . .conpense? 
makes controlling | a= guuanct? 
a smart printer as | ye itaucs 
easy as using a ga Tunes Company 
remote control dr 
TV set. 
Complete User Control 
Even better, it can do the 
controlling automatically based on 
the data coming through it. The 
user can make up his own 
commands to access every trick 
the printer is capable of, plus 
some of our tricks as well "- 


typewriter adaptors for IBM 
Electronics and Olivetti portables. 


For more information call toll free 


800-433-5373 
(in Texas 817-261-6905) 


Job Controller 
The Printer Optimizer can 
change the order in which jobs 
are printed, with multi-copy and 
selective reprinting, cutting down 
computer use as well as the 
number of forms changes. 
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Creative Problem Solver 
[t can pause for paper 
changes, shrink spacing, translate 
languages, provide an X-ray of 
incoming data, cleanup the 
appearance of a spreadsheet . . . 
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Name 


through a modem . . . creative 
applications are endless. And yet 
the Printer Optimizer is as easy to 
use as a telephone auto-dialer. 


nam / (PRINTER add headings to a listing or graphics ei 
| becc mes... to a letter, send printer output pex 


c — Ap 


EEE | aama 
Printer Optimizer. MEDIAMIX ET! and TYPE & PRINT 
are trademarks of Applied Creative Technology, Inc. 


my PRINTER 
e (turns on bold & italics 


message above would call a user- 
written BASIC program called 
VISICMI. If another letter were 
added, it would call VISICM2, and 
so forth. 

Visi-command programs define a 
set of commands that act as exten- 
sions of those defined in VCBASIC. 
They provide the means by which 
you can customize Visicalc in an un- 
precedented manner. Using this 
capability, for example, you can com- 
mand the sorting and alphabetizing 
of data by column or row. Worksheets 
can be translated into other data for- 
mats. Considerable amounts of text 
can be entered and then formatted. 
Other possible command extensions 
include plotter and printer graphics 
output, creation of schedule charts, 
and utilities for collection and 
management of data. 


The Resulting Product 

The final HP-75 Visicale package 
contains the 32K-byte plug-in module 
that supports the features described 
here, an owner's manual and a pro- 


grammer's reference manual, and a 
keyboard overlay indicating rede- 
fined keys used with Visicalc. In ad- 
dition, magnetic cards provide you 
with a sample worksheet, a sample 
BASIC program (that solves for inter- 
nal rate of return), and some BASIC 
Visi-command programs for use with 
the command-extension feature. 
Command extensions provided in- 
clude sorting, alphabetizing, and 
clearing data from worksheets. 

The HP-75 Visicalc offers at least 
five unique features: (1) the first 
spreadsheet capability on a fully por- 
table personal computer that can also 
operate as a desktop system, (2) the 
ability to define extended functions 
as BASIC programs, (3) the ability to 
extend the feature set for special ap- 
plications, (4) the ability to overlay 
multiple worksheets in RAM, and (5) 
the ability to automate the creation 
and manipulation of worksheets 
from BASIC programs using a 
spreadsheet language. 

The designers anticipate that by 
combining sophistication and por- 


AZTEC C — ' C ' PROGRAM DEVELOPMENT SYSTEM 
PORTABLE SOFTWARE APPLE CPIM IBM 
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tability, this new version of Visicalc 
will find a wide market. First-time 
users of an electronic spreadsheet 
will be able to use most of the impor- 
tant product features within a few 
hours, and sophisticated users can 
take advantage of its hooks to 
develop enhancements for an almost 
unlimited variety of special applica- 
tions. In addition to providing the 
features described here, the portable 
Visicalc can support multilingual 
prompting for international markets. 

In short, the HP-75 Visicalc pro- 
vides the active professional with 
worksheet capability that can be used 
almost anywhere. [ts unique features 
promise to set a new standard for 
power and convenience in software 
designed for the truly portable com- 
puter market. m 


William T. johnson, a research and development 
engineer at Hewlett-Packard's Portable Computer 
Division (1000 NE Circle Blvd., Corvallis, OR 
97330), headed the team that designed the HP-75 
Visicalc. 


! mu 
weet 24 
m3 «ee E : OE CON 
ate Mais ile. 
| (t uM 
s ape 
M SEA NEA 
pydmt -À sd 
LT] D > 
wl r ' 
LE riii 
*. i b (a wirt iig 
iiy tcr ln 
tec cd pu 1 le Te 
pla tal Tru eui in pens Y i 
Merce vo eee yng 5 en oe 
compilers 
pre Cross 
C 
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This time, select —. 
autocontrol s autonet 
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Congratulations on your foresight! You were 


smart to realize what it could do for your busi- 
ness at a time when the decision wasn't easy. 
Thus, your firm benefited from the increased 
efficiency. Now, as an experienced computer- 
user, you have an improved vantage point. If 
you make the right decision again, lightning 
can strike twice. 


You know the phenomenal rate of innovation 
and change in data processing. We are setting 
the pace with a system that makes it easy to 
create a network at no extra cost —AUTONET*! 


E NE 


What's so special about AUTONET *? Plenty! 


1. Local network from 2 to 255 addressable 
work stations 

2. Lower cost work stations need no disks or 
printer 

3. Any work station can have own disk stor- 
age and printer 

4. No new software to write 


Autocontrol's AUTONET* System & CP/M* 
can revolutionize your entire data processing 
system. To insure lightning striking twice... 
add AUTONET *. 


Call to request catalog. Dealer inquiries welcomed. a Py TO co nirol Ee 


314-739-0075 
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If you guessed that a Practical 
Peripherals Microbuffer™ 
printer buffer saves time, 
you're right. For the way it 
works, this inexpensive prod- 
uct is the most practical addi- 
tion to your microcomputer 
system ever. 

With Microbuffer, you 
don’t have to wait for your 
printer to finish before you 
resume using your computer. 

Data is received and 
stored at fast speeds, then 
released from Mierobuffer's 
memory to your printer. 

This is called buffer- 
ing. The more you print, the 
more productive it makes your 
workflow. 

Depending on the ver- 
sion of Microbuffer, these buf- 
fering capacities range from a 
useful 8K of random access 
memory — big enough for 
8,000 characters of storage — 
up to a very large 256K — 
enough for 256,000 characters 
of storage. 
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Practical Peripherals 
makes stand-alone Micro- 
buffers for any computer and 
printer combination, including 
add-on units especially for 
Apple II computer and/or 
Epson printers. 

Each has different fea- 
tures like graphies dumps and 
text formatting besides its 
buffering capabilities. You ean 
choose one that's just right for 
your system. 

Best of all, they're built 
to last and work exactly like 
they're supposed to. 

If you're stil] guessing 
whether yoü can afford to have 
one, talk with any computér 
dealer. That's the best way to 
find out how practical a 
Practical Peripherals 
Microbuffer is. 


Practical Peripherals, Inc. 
31245 La Baya Drive, Westlake Village, 
California 91362, (213) 991-8200 
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The Gavilan— 


A Full-Function Portable 


Computer 


CMOS logic, LCDs, and increased integrated-circuit density helped 
designers fit the computer and its printer into a briefcase 


Gavilan Computer Corporation de- 
signed its mobile computer to meet 
the needs of the traveling profes- 
sional. The company’s main goal 
was to create a completely self-con- 
tained, full-function computer sys- 
tem small enough to slip into a brief- 
case and light enough to be easily 
carried, 

The self-powered Gavilan (see 
photo 1a) has a full-size keyboard 
and numerical keypad, an easy-to- 
use display, and an internal memory 
large enough to support popular ap- 
plications. In addition, it has remov- 
able mass storage, a modem, and 
serial port, and can perform every- 
day computer functions such as 
word processing and number 
crunching with well-integrated soft- 
ware. The system comes with an 
add-on printer that uses 8%2-inch- 
wide paper and everything is built 
into a case that measures approx- 
imately 11 by 17 by 3 inches (see 
photo 1b). 


Design Criteria 

At Gavilan, we decided that 
several criteria had to be met if the 
mobile computer was to be useful to 
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by F. John Zepecki 


the traveling professional. The com- 
puter had to be able to run for along 
time on an internal battery pack 
(ideally, for at least 8 hours without 
recharging), yet it could not weigh 
more than 15 pounds, It had to have 
a standard QWERTY keyboard with 
a numeric 10-key pad (we felt that 


The Gavilan's mouse is 
actually a touch panel 
formed by two parallel 
resistive membranes 
separated by spacers. 


miniature keyboards did not lend 
themselves to touch typing) and a 
bit-mapped display that could repro- 
duce at least 8 lines of text as well as 
graphic symbols and icons. The com- 
puter also had to have 64K bytes of 
memory expandable to 1 megabyte, 
a built-in or add-on cassette for disk 
storage, an integrated modem, a 
serial port, and a printer. Further- 
more, it had to support a standard 
operating system. 

Incorporating all these features 
into a small package was not as much 


of a problem as anticipated because 
of the industry's progress in increas- 
ing integrated-circuit density, the 
availability of CMOS logic, and the 
perfection of relatively large-area flat 
liquid-crystal displays (LCDs). 


A Portable 64- by 400-Pixel 
Display 

To ensure the usefulness of the 
new computer's display, we agreed 
that it would have to present con- 
siderable amounts of data without 
scrolling. Furthermore, a graphics 
capability was essential to support 
anticipated applications. 

A 24-line, 80-character LCD would 
have been ideal, but no such displays 
were available. Eventually a 64- by 
400-pixel bit-mapped LCD was de- 
cided upon. 

Resident firmware was then devel- 
oped to produce lines of 80 charac- 
ters. And, because the display is bit- 
mapped, icons and other graphic ele- 
ments can be displayed. 

Use of the large LCD complicated 
the design of the display controller. 
Because crystal fluid's persistence is 
shorter than the time it takes to scan 
through the display's 64 pixel rows, 
the LCD is divided inta the horizon- 


(la) 


tal halves of 32 rows each, and the 
drivers are multiplexed so that both 
halves are scanned simultaneously. 
Ás a result, the display controller 
supplies two data streams, one for 
each half of the display. This way, 
the display's 64 rows are painted in 
the time it takes to paint 32 rows. 

Although getting an 8-line, 
80-character display in the limited 
space available was an achievement, 
an 8-line page restricted our ability to 
process lengthy files. To simplify 
this, a special Zoom function was 
added in firmware. The Zoom func- 
tion presents an outline image of a 
document with the positions of the 
eight active lines shown in a rec- 
tangular overlay. Using this func- 
tion, the overlay can be placed any- 
where on the page outline, and the 
enclosed eight lines are displayed by 
a single-stroke command. Conven- 
tional scrolling is also available 
through a set of pressure-sensitive 
scroll keys located on a panel above 
the keyboard. Because an 8-line dis- 
play might not be ideal for all appli- 
cations (even with Zoom), addition- 
al provisions make it possible to feed 
a 24 by 80 composite video signal to 
an external monitor. 

The LCD, its logic, and associated 
row and column drivers are housed 
in a separate assembly attached by 


hinges to the computer case over the 
keyboard. A pair of spring-loaded 
posts at opposite ends of the key- 
board raise and lower the display for 
easy viewing. The display lowers for 
stowing as the keyboard cover. 

The mechanical interface is made 
by hinges fastened to the top of the 
posts and bottom, or screen side, of 
the display lid (see photo 2). The 
electrical interface is provided by a 
ribbon cable in one of the posts. To 
operate the computer, the user 
pushes a button on the right side of 
the case, releasing the posts, which 
lift the bottom of the display lid 
above the top of the computer case. 
The lid then swings manually into an 
upright position. Mechanical detents 
providing 15-degree indexing begin- 
ning at 90 degrees let the user lock 
the display into a comfortable view- 
ing angle. When the user is done 
computing, he or she folds the dis- 
play lid over the keyboard and 
pushes the case until it locks in place. 

The Gavilan has a typewriter-like 
keyboard with full-travel keys on the 
industry-standard %4-inch spacing. 
The keyboard meets the DIN stan- 
dards for home-row height and 
angle. A numeric 10-key pad was in- 
tegrated into the keyboard design to 
suit the needs of the mobile 
executive. 


(1b) 

Photo 1a and 1b: The Gavilan mobile com- 
puter offers a full-size, full-travel keyboard 
with a numeric 10-key pad and a fold-up 
8-line, 80-character liquid-crystal display. The 
snap-on printer adds less than 5 inches to the 
computer's length, yet provides 50 cps 
throughput onto standard plain paper. The 
computer and printer fit easily into a 
standard-size briefcase and weigh less than 15 
pounds. 


WH 


+4 


Photo 2: Keys to the user-friendliness of the 
Gavilan's packaging are the two spring-loaded 
posts and the hinge assemblies that attach the 
display housing to the computer. The posts 
permit the housing to form a cover that seals 
the keyboard when not in use yet rises to lift 
the display into its operating position. 
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Photo 3: Memory expansion is provided in (he form of unique capsules that contain the appro- 
priate memory chips and the boards required to support them. 


An Electronic Mouse 

To make the new computer more 
user-friendly than a conventional 
desktop machine, we used a mouse 
rather than an individual cursor and 
function keys. With a mouse, sym- 
bols and icons could simplify user ac- 
cess of the applications software. 

Because the size of the system 
didn't lend itself to the use of a hand- 
held mouse, a pressure-sensitive 
touch-panel electronic mouse was 
developed. 

The Gavilan's electronic mouse is 
actually two parallel resistive mem- 
branes separated by spacers. The 
sheets in the membrane assembly are 
scanned so that the location of any 
contact closure is quickly determined 
and encoded. To operate the mouse, 
the user presses a finger against the 
touch panel and moves it in the 
direction he wants the cursor to 
move. The direction and speed of 
finger travel are determined through 
membrane scanning and encoding. 
Finger speed is converted into 
distance by a squares algorithm. 
Thus, a short but rapid finger move- 
ment can send the cursor across the 
entire display. Conversely, very slow 
finger movement results in pixel-by- 
pixel cursor movement, providing 
precise control of the cursor position. 
The location of the finger's contact 
with the touch panel is unimportant. 
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The touch panel supports software 
presenting various directories. The 
user selects a listing, positions the 
cursor next to it, and taps the panel 
to execute the selected action. The 
listing is then highlighted in reverse 
video. The cursor does not have to 
be in a specific location; it need only 
be positioned in the cell containing 
the desired listing. 

The entire panel above the key- 
board is a membrane assembly. On 
either side of the centrally located 
touch area are pressure-sensitive 
function keys that call up menus, 
scroll the display, and permit other 
communications with the processor. 
The panel is covered with a layer of 
mylar that should wear indefinitely. 


Expandable Memory 

The basic Gavilan has 64K bytes of 
user RAM (random-access read/write 
memory); 32K bytes are housed on 
the main printed-circuit board, and 
the remaining 32K bytes are supplied 
in a special capsule designed to fit 
into the limited space available. This 
memory provides better protection 
for the circuitry than plug-in cards or 
chips. 

Inside each capsule is a pair of 
printed-circuit boards (see photo 3). 
The edge of one board protrudes 
from an opening in the capsule's bot- 
tom and serves as a male connector. 


There are four mating connectors 
used for capsule inserts on the main 
printed-circuit board in the left-rear 
corner of the computer, next to the 
3%-inch floppy-disk drive. 

Levers are built into the top of each 
capsule to facilitate removal of the 
capsules from their mating sockets. 
(Lack of space prohibits manual re- 
moval of the capsules from the 
sockets.) 

A lithium-thionyl-chloride battery 
in each capsule provides memory 
backup. With ordinary use, the bat- 
tery will last more than a year. The 
condition of each lithium battery is 
monitored through an A/D converter 
by a resident 80€51 CMOS single- 
chip microcomputer. When the bat- 
tery needs to be replaced, the 8051 
signals the computer, which notifies 
the user through a message on the 
display. The contents of the capsule 
can be loaded onto disk before the 
battery is removed. Replacement of 
the battery involves little more than 
swinging out the bracket in the cap- 
sule's side and swapping batteries. 

Although each expansion capsule 
contains 32K bytes, the memory is 
mapped as 64K bytes, with the re- 
maining 32K bytes in ROM f(read- 
only memory) on the main board. 
This ROM holds the Gavilan operat- 
ing system. Although mapping the 
operating system into four expansion 
modules may seem redundant and 
wasteful, it provides much faster 
response to commands because the 
processor doesn't have to go some- 
where else to pick up operating in- 
structions. Even more significant, 
mapping the operating system into 
the memory space of all the capsules 
permits them to be used as applica- 
tions modules containing both pro- 
gramming and operating-system in- 
structions. Plugging in a capsule 
with an applications program in 
ROM converts the computer into a 
dedicated business machine prepro- 
grammed to provide user support 
with no other instructions. If more 
than one applications capsule is in- 
stalled, the program names appear in 
the main desktop, or directory. In 
this case, the touch panel is used to 
select and execute the desired 
application. 
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Transient pulses streáming down the 

power line into your computer can 
are estimated to cause 70-90% ironi. devices, the ue MOD of eleva, 

f IBM PC and PC-XT malfunc-  . ; P 

E : tors and refrigerators, fluorescent 
tions (according to PC Magazine, — i V. even distant lightning. the 
March 1983). That's true for gni i gx EY 
other ni rs bwreli can damage the PC's internal circuits 


ls D 
leading to cos 
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Power line associated problems 


^ "vicino i 


* pair stare and j data, and against PC Saver "epa both against tran- 

spikes and surges that can damage  sients from the wall current and those 

your computers circuitry. generated by devices (e.g. printers) 

| connecteg A the same outiet SII. For phone or mail orders please include $2.50 
An 'L' type filter attenuates RATI shipping and handling, New York State residents 

mon and transverse mode noise. The — add 62% sales tax 

insertion loss is 20 dB to 50 dB. from VISA and MASTERCARD accepted. 

600 kHz to 30 mHz. Surges and spikes Kensiagtan Microwrare (td 

are clipped to a safe 133 Volt RMS/189 919 3rd Avenue, New York, NY 10022 

Mel level. _ (212)486 7707 Tix: 236200 KEN UR 


Only $39.95 at your local dealer. 


Saver vein f Electes) and Eiec- Ff d -Mantngton Microware — <a KENSINGTON " 
tranici aia "e pte tle "507 1980, Category A. ras 4 and Pe "namens Business Machines can 2) MICRO RE 
, tha Apple fogo—Apple Computer Inc. DEC WA 
Mao urlébhe In 220 480 Volt modal. A tal Equipment Corp. P€ Mequring If Davi Publish 
Circle 248 on inquiry care. Compeq Computer Inc. Radio Shack—Tandy 


P 1383 Keriington Micrenwere Ln. 


| SOFTWARE 


t5021 842-1113 
TOLL-FREE 
4-800-421-2135 


AMATS AVAILABLE — 
CP/M aan ram names n" with & are 


aiso mols ie for IB 
BASE MARE EMENT SYSTEMS 


BUY OF THE YEAR! 
DBASEI*EVERYMANS DATA BASE 
PRIMER*EXTRA DISKETTE WITH DBASE 
ACCOUNTING, MAIL LIST AND INVEN- 
TORY PROGRAMS. IBM PC AND CP/M— 
CALL FOR OUR SPECIAL PRICE. 

FOX AND GELLER QUICKCODE WITH 
DBASE PACKAGE... 175 


FeO RPP ee Ree 


esernvaeee ern ee eetwrk eta h 


#Condor | 
ENWA Statpack .. TIARE nenii 2. $34 
#TIM , 


sinfos 
WORD- PROCESSING PACKAGES 


9 à mnuarheoevrnewecauneonstawerenavrrenevs 


#Wordsiar, Mail Merge, Spelletar... chan 
| aWordstar "2277-7 *ar)bmur* À4at&5kbbtbtutzrni 265 
HMail Marge .........e.s.eeesevees 9135 


s Spell Star ,. 


t"74995»959495*59u* Pew ae ea 


(EE E EE EE d 


#Metasoti Banchmark .... 


ài*zxt9"*4- snc 


| #Sorcim Spellguard ....... Mun . $135 
Peachtéxt .......... esu. aeaa ca it $285 
SPREADSHEETS 
Le b. aan ee cen vee danse se cee ee 
#Supercalc II . TUYA —— "e ee 
&4Microsoft Multiplan ......,....... $185 
ACCOUNTING 


8TCS è Equivalent of Peachiree è Specially 
Augmented By Warehouse Software Cus- 
tomized For Your IBM ® Terminal and Printer- 
| GL, AR, PA, AP ey EDT Module $75 
4tkt45244t*b Tere ee ee as For All Four $275 


aCYMA.. — ae 
Peachtree G GL, AR, AP . M 


Microsoft Basic 80 . . . — 5 


Microsoft Basic Compiler ......... $315 
TRANSFER PROGRAMS 

Move-It.... Li... Mic EMEN SOS 
IBM PC Move-It ..........sosesss $110 


FOR THE IBM PC 


Best Price In U.S. 

Seven Function Board—inciudes Async 

a ter, Parallel Adapler, Clock with Battery 
-Up and Software, Game Port, 64K 

ariel Expandable to 512K. 

1 year warranty &B$v*9tb*eo9e5t959t*53/593 .$271 


Floppy Disk Controller w/Par. or Serial 
| oi ee eee a 235 
Plantronics Color + Board... 
| Tandon 100-2 Drives ..... leout 

256 K Ram Board WiAsyne Port .. $365 


hift MONEY BACK GUARANTEE NU 
For the IBM PC—Filty Six Utility Programs 
Including: Label Program—Check 

Reconciliation —Numeric Conversion —IBM 
| EPSON Printer Set—Calcuiator 
Program—Interest Computation—Function 
Key Set—Menu Generation—Plus 47 others 
all for $24.95 post paid — (requires 360K 
drives —160K drive version with 40 
programs only $19.95 post pald) If you are 
net completely satisfied return within 15 
days for full refund. 


Hayes Smartcom Program ..........9$75 
PCOOS 
IBM PC Volkswriter .. 


Datamost Write-ON ,,.,... 

Reai Estate investment Prog. . 
Microsoft Flight Simulator... 
Howard Real Estate Analyzer tl — 
IBM PC CP/M 


EESSEEZIZJAJ 


"OP "o9 HO€ T" POR WO B TOC?O w ?àmumwum 


Falcal MT +86 W/Spp. eeorrereteares 
TERMS Press include 3% cash dacount. Add Me for 
charge orders Shipping on most items $500. 
AZ orders +S% saeg lax 


WAREHOUSE SOFTWARE 
4935 Wesi Glendale Ave., Suile 12 

Glendale, AZ 85301 — 

(602) 842-1133 Technical information amm 
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Figure 1: Packing a 16-bit microcomputer complete with a 360K-byte floppy disk and full- 
size keyboard into an 11.4- by 11.4- by 2.7-inch case required some creative packaging. In 
the layout of the Gavilan, the 3%-inch floppy disk is mounted crosswise at the right rear 
with access through the right side of the case. In front of the disk-drive access port on the 
right side of the case jacks are located for connection to the built-in modem and for an external 
24-line by 80-character monitor. The enclosure at the left-rear corner reserves space for up 
to four-plug-in memory capsules. The main board fills most of the bottom of the case. Resi- 
dent memory 1s contained on two boards mounted above the main board between the disk 
drive and the keyboard. Above the memory boards is the display controller board. 


Internal Layout 

Most of the Mobile Computer's 
electronics are on the main 
printed-circuit board on the bottom 
of the computer's 11.4 by 11-inch 
interior (see figure 1), These elec- 
tronics include the DC/DC converter, 
the connectors for interfacing the 
printer and/or the second disk drive, 
an RS-232C port, a keyboard, an 
integrated-mouse/function-key 
touch panel, and a 300-bit-per-sec- 
ond (bps) modem with auto-answer 
and auto-dial. The modem accepts 
domestic frequencies in accordance 
with Bell 103 and European frequen- 
cies in accordance with CCITT V.21. 

Two memory boards housing 48K 
bytes of resident ROM containing 
the display messages and the operat- 
ing systems and the 32K bytes of 
user RAM are mounted above the 
main board and are interfaced by 


connectors. These memory boards 
are located between the battery pack 
housing and the capsules' housing. 

A third board stacked above the 
two memory boards contains the dis- 
play controller, which can support 
not only the computer's own dis- 
play, but a wide variety of other 
LCDs. Included in the controller is a 
proprietary gate array that accesses 
a local memory to map the display 
screen, which can be either the com- 
puter's 8 by B0 LCD or a 24 by 80 ex- 
ternal CRT monitor. Selection of the 
display format is made under soft- 
ware control via the touch panel. 

The computer uses a 3%-inch 
floppy-disk drive, which offers the 
ideal combination of large storage 
capacity and small size. The drive is 
mounted crosswise at the right rear 
of the case with disk access on the 
right side. 


Photo 4: The battery pack consists of 10 %4-D nickel-cadmium cells, seven of which are in 
tubular form beside the disk drive and memory capsule enclosure. The remaining cells are 
housed side by side in an upright position in the space between the disk drive and the capsule 


enclosure. 


Because no industry-standard 
microfloppy format existed, we ini- 
tially chose a 3-inch drive for the 
computer. It was originally the only 
microfloppy compatible with 
514-inch drives in terms of rotational 
speed, disk format, and controller in- 
terface. Since then, however, other 
compatible 3*2-inch disk drives have 
become available and may become 
the industry standard. With that in 
mind, mechanical provisions were 


made so that many different 
sub-4-inch microfloppy drives can be 
mounted to the case. The disk con- 
troller was also designed to be com- 
patible with any of these drives. Disk 
access is through a detachable bezel 
that is easy to replace, simplifying 
drive changes during assembly. 


Making It All Work 
The Mobile Computer uses 10 %2-D 
nickel-cadmium cells that power a 


DC/DC converter, which in turn pro- 
duces the voltages required to power 
specific components or subassem- 
blies (see photo 4). The 12-volt bat- 
tery's capacity is great enough to 
continuously power all the elec- 
tronics and the disk drive in typical 
intermittent service for at least 8 
hours on one charge. The battery can 
be recharged to 80 percent of capac- 
ity in less than 1⁄2 hours. 

Originally, the DC/DC converter 
was unable to supply enough power 
to operate the battery pack for 8 
hours. The problem was caused pri- 
marily by the NMOS 8088 pro- 
cessor's large power draw. Because 
there was no way to reduce the 
8088's power consumption during 
operation, a scheme was devised to 
shut down the 8088 when it was idle. 
Upon completion of its task, the 8088 
writes its internal states into memory 
and then powers down. When action 
is again required, the 8088's off-state 
is interrupted and it powers up. 

The 8088 determines which circuits 
need power and which do not. It 
turns off power to circuits that have 
nothing to do (most notably the 
microfloppy's spindle motor during 
periods when the disk is not being 
accessed). 

The 8088's power-down feature 
and its ability to control energy use 
in other circuits enable the DC/DC 
converter to supply the required 8 
hours of power. 

To maximize conversion efficiency 
while minimizing the size of the 
DC/DC converter, a flyback circuit 
converter was used. This converter 
supplies various voltages to power 
the logic bus, the EIA interface, and 
the disk drive. The main nickel-cad- 
mium battery is monitored by the 
80C51 microcomputer through an 
A/D converter (as are the expansion 
capsules' lithium batteries), which 
signals the user through the 8088 and 
the display when it's time to re- 
charge the batteries. 

Size and weight limitations pro- 
hibited putting a charger in the com- 
puter itself, but a separate battery 
charger comes with the Mobile Com- 
puter. The charger can operate the 
computer while recharging the bat- 
teries. The 80C51 monitors the bat- 
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Only 


the Texas Instruments 
Professional Computer 
Offers these 7 advantages 


that add up to more computer 


If you're a smart business profes- 
sional, you want a business computer 
that gives you the most productivity 
power for your dollar. For you, Texas 
Instruments has the answer: the TI 
Professional Computer. With seven 
obvious advantages that make buy- 
ing TI make sense. 


The Disk Storage 
Advantage. 
The TI Professional Computer gives 
you srandard 320K floppy disk stor- 
age. Thats twice the standard data 
storage of the leading competitor. 


The Function Key 
Advantage. 


We give you 12 function keys that 
you can easily preprogram to make 
your work simpler and easier. The 
best the competition can do is IO or 
fewer function keys. 


The Keyboard 
Advantage. 

Our standard rouch-typing layout 
makes word processing as easy as sit- 
ting at a typewriter. The separate 
numeric and cursor control keypads 
lee you isolate information and enter 
numbers for spreadsheets more 
quede And with our isolated edit/ 

lete keys, you'll never have to 


tapuhi € 1983 Taga Insmiments 
bl Tand Lotus are erademarks of Lena Development Comonton 


worry about accidentally erasing val- 
uable data. 
The Monitor 
Advantage. 


Our monitor gives you 40-5096 
better resolution than the leading 
personal computers. Which means 
you pet clearer displays that are easy 
on the eyes. And some of the sharp- 
est praphics possible today. 


The Software 
Advantage. 

Theres software available now for 
the T1 Professional Computer that 
meets virtually every an serai 
and small business need. And with 
our memory expansion board, you 
can use advanced integrated software 
like Lotus 1-2-3 to help you do 
several kinds of work without 
changing programs. 


The Expandability 

Advantage. 
Our standard features like the floppy 
disk controller and printer support 
are built-in so they don’t take up the 
valuable expansion slots you'll need 
for adding optional features like 
communications and up to ten 
megabytes of hard-disk storage. 
Which leads to one of our most 
exciting advantages... 


for your money. 


The Future Enhancement 
Advantage. 


No one wants to buy a personal 
computer that’s already on the road 
to obsolescence. Thats why we're 
developing exciting new features 
that you can easily add to your 
TI Professional Computer —1ike 
ech recognition, Imagine being 
able to say, "Spreadsheet, please" 
and having it appear instantly on 
your monitor. This and more will be 
available this fall. 

One additional benefit makes the 
TI Professional Computer especially 
attractive — the price. Feature for 
feature, dollar for dollar, you'll get 
more computer for your money. 


Get the business computer that 
puts these benefits to your advan- 
tage. Visit your T] authorized dealer 
or write: Texas [nstruments 
Systems Group CA, Dept. 062B1, 
P. O. Box 402430, Dallas, 
TX 75240. Or call toll-free: j 
1-800-527-3500. 


TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 
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Photo 


5: The snap-on printer is housed in a case measuring 11.4 by 4.9 by 3 inches and 


weighs about 5 pounds including its self-contained battery pack. In spite of this small size 
and light weight, the printer can handle standard plain paper. 


tery through an A/D converter dur- 
ing recharge, and at the appropriate 
terminal voltage or temperature it re- 
duces the charging rate to a trickle to 
protect the cells. 

The printer presented another 
power problem. The printhead and 
paper-feed motors required so much 
power that the battery pack would 
have had to be twice the size and 
weight of the one required to power 
just the computer itself. Although 
the larger pack could have been ac- 


commodated, there was little reason 
to burden a user with the extra 
weight. An analysis of computer 
usage patterns indicated that a built- 
in printer wasn't essential—it could 
be a peripheral. 

Without the printer, the computer 
case is 11.4 inches square and less 
than 3 inches high, and it weighs 
about 9 pounds. 


A Snap-on Printer 
The separate printer is housed in 


Photo 6: To conserve space and minimize power consumption, a thermal print head is used. 
Unlike other thermal printers, however, the Gavilan printer prints on plain paper. The key 
is a special thermal transfer ribbon contained in a pop-out cartridge, which can be removed 
when thermal paper is used. 
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a box with the same cross section as 
the computer. It can be snapped onto 
the computer's back panel, provid- 
ing both a mechanical and electrical 
interface (see photo 5). The electrical 
interface consists of an edgecard plug 
on the computer’s rear panel mated 
with a jack on the front of the 
printer’s case. The mechanical inter- 
face uses a latching arrangement that 
provides easy connection and dis- 
connection and a high level of hold- 
ing tension. The final design uses 
two spring-loaded clamps {one on 
each end of the printer’s front panel) 
that bite thin stainless-steel brackets 
on the computer's rear panel. The 
combination of the spring loading 
and the slant of the brackets provides 
a mechanical attachment between 
the two units that, in effect, makes 
them a single package. The 
mechanical interface is so strong that 
lifting the computer from its front 
edge will also raise the printer as if 
it were built into the same case. 

The printer's dimensions are 4.9 by 
3 by 11.4 inches, allowing it to be car- 
ried in the same standard-size brief- 
case as the rest of the system. It is a 
plain-paper thermal graphics type 
with a special ribbon that transfers 
dye to plain paper when it is heated. 
The ribbon rides in a special cassette 
between the paper and the 16-wire 
ceramic printhead (see photo 6). The 
same mechanism that advances the 
printhead also advances the ribbon; 
when the ribbon is being used, the 
printer prints in one direction. When 
used with thermal paper, however, 
the ribbon cassette can be snapped 
out of the printer, which then 
operates bidirectionally. Unidirec- 
tional and bidirectional printing and 
printhead temperature are controlled 
by a resident microprocessor, which 
also manages character formation, 
the input buffers, and handshaking 
with the computer. 

A standard ASCII character set, 
along with special characters for six 
foreign languages, and a graphics 
character set are contained in ROM. 
The printer operates at 50 cps (char- 
acters per second) with or without 
the thermal transfer ribbon. 
Throughput is faster with thermal 
paper, however, because of the 
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Faves you 80-100% of programming using 
dBASE II.” QUICKCODE is for business executives, businessmen, 
accountants, salesmen, anyone who wants to make dBASE li 
faster and easier to operate. 

QUICKCODE is a program generator. A com- 
puter program that writes computer programs. Think of it as a 


‘translator’ that sits between you and your computer telling it 
what you want and saving you from having to write a program 
everytime you want to get something done. If you own or use 
dBASE II, or ever plan to, you need QUICKCODE by Fox & Geller, 


"QUICKCODE is a well-written, easy-to-use program gen- 
erator for dBASE ll.. 
BYTE MAGAZINE 


f With dGRAPH, the high-quality, easy-to-use 
graphics package from Fox & Geller, you tap the full power of 
your computer to produce a wide variety of graphs and charts in 
color. And there’s no special knowledge or prior programming 
experience required. 
GRAPH is for businessmen, future analysts, sales 
managers, division supervisors. Information is presented graph- 
ically, comparisons are easier to make, stories more impactful, 
arguments more convincing. Simply stated, it will make you 
more effective. 
“(GRAPH can add dramatically to one's ability to 
manage, analyze and present data.” 


Fox & Geller, inc. 604 Market Street Elmwood Park, N.J. 07407 (201) 794-8883. 
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| C86 - For Professional Programmers 


Complete C Tight Code No Royalties Library Source 
e C - The Language for Professional Programmers: C combines 
fuil control of the machine with the best productivity features. 
C is used by: 
IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 
e A Complete Implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C. 
e Extensions include long identifiers and additional data types. 
® Tight code is produced by C86. Only needed code is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 


* No Royalties are payable to us on C programs you sell. 

e Library Source provided includes UNIX I/O support, interface 
with and control of the Operating System and of hardware, all 
functions described in K & R, a Mathematics Library, and a 
Trigonometry Library. 

ə Overlay Support allows development of large programs. 

s Assembler may be used to write a function. Macro support can 
increase productivity. Programs are ROMable. 

e Our Update Policy helps you to keep the Best Personal Com- 

puter C Compiler for the 8086 as the technology improves. 


See your Dealer tor: 
O Fres Information: “C86 Product Description"... ... TL. NG 
O "The C Programming Language" by K &R........... $ 25.00 
O "The C86 User Manual”. ....sessssssssnassasoeosess 35.00 


D) C86 Compiler Diskette and Manual..........-....:. 395.00 


We support all common formats under PC-DOS, CPM-86, MSDOS 
and MPM-86. 


VISA and Master Card accepted. They Say It All... We Do It ALL 


Computer Innovations 
10 Mechanic Street 
Suite J-104 

Redbank, NJ 07701 
201-530-0995 
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bidirectional-printing capability. The 
printer weighs about 5 pounds in- 
cluding the internal battery pack, 
which consists of 11 sub-C size 
nickel-cadmium cells. The integrated 
computer-printer package weighs 14 
pounds. 

The printer's battery delivers about 
60,000 characters between charges. 
The computer charger will also re- 
charge the printer's battery pack. 
Control lines handled through the 
computer-to-printer interface permit 
the 80C51 to monitor the printer bat- 
tery's charge and discharge just as it 
does the computer's. 


A Snap-on Second Disk Drive 

A second disk drive with a 
self-contained battery pack is housed 
in a case about the size of the printer. 
À dual-drive system consisting of the 
computer and the second drive (in 
place of the printer) will also fit easi- 
ly into a briefcase. The second drive 
can include an additional 128K bytes 
'of main memory. The computer's 
80C51 monitors the voltage and 
temperature of the add-on drive's 
battery as it does the battery in the 
printer. The add-on drive's rear 
panel is equipped with the same 
electrical and mechanical interface as 
the computer, so the printer can be. 
snapped on to form à mechanically 
stable, fully integrated computer sys- 
tem with nearly a megabyte of re- 
movable mass storage and an 
8'5-inch-wide plain-paper printer. 

We feel the Gavilan meets virtual- 
ly all the computing needs of the 
traveling professional. This com- 
puter is enhanced by a proprietary 
operating system that enables ap- 
plications software to take full advan- 
tage of the system's hardware. In ad- 
dition, off-the-shelf MS-DOS pro- 
grams will run on the system. By in- 
tegrating these elements plus ex- 
panded memory, a snap-on second 
disk drive and printer, and an exter- 
nal monitor into a single system, we 
believe the Gavilan mobile computer 
rivals conventional desktop 
computers. E 


F. John Zepecki is vice-president of hardware 
engineering at Gavilan Computer Corporation, 240 
Hacienda Ave., Campbell, CA 95008. 
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We deliver 
the 
information 


age 
to you ... 


„today, within reach of your 
telephone, there are information 
utilities with almost any data you 
could ask for. 

If you have Crosstalk and a 
modem, you have what it takes to 
hook almost any business 
microcomputer into this incredible 
information network. 

The most widely used com- 
munications program available, 
Crosstalk helps your computer 
transfer data to and from other 
microcomputers, dial-up mainframes, 
and information data bases that 
provide data to the public. 


CROSTALK 


You can gather the world's latest 
news, look over the most recent 
hourly stock prices, check an oirline 
schedule and make a reservotion, 
get the recipe for Chicken Kiev, find 
out the weather forecast for Paris or 
Peoria, do research on the wines of 
Bordeaux, or answer complex legal 
questions. 

Almost anything you need to know 
is now within your reach. 

Crosstalk is available for most smoll 
business computers including IBM, 
Victor, Texas Instruments and DEC. 
See your nearest computer retail 
Store, or write for the details. 


ia Microstuf, Inc. 
1845 The Exchange 
Suite 140 
Atlanta, GÀ 30339 
(404) 952-0267 


Crosstolk is o Trademark of Microstuf, inc. 

The Source is a Trodemork of Source Telecomputing Co. 
B o Trademark of HGR Diack 

IBM ts o Trodernarcs of IGM, inc. 

Vigo Is o Trodermork of Victor Technologies 

Texas instruments Is a Trodenmor of Texas instrument 

DEC is a Trademark of Digital Equipment Comp. 
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THE GRAPHICS 
STANDARD 


Powerful text editing. 


VT100 text editing and 
PLOT 10 color graphics 
are now packaged as 
basic desktop units and 
priced from $3995 
complete. 


Tek's new 4100 Series 
desktop terminals answer 
a range of resolution, 
screen size, color palette 
and local intelligence 
needs. All three feature 
outstanding 60 Hz non- 
interlaced displays and 
rapid 16-bit graphic pro- 
cessing speeds. 


As symulated. Tes s 60) He 
ges ram a amc En Dr 
phors res T | a llckpr-Ires 
Image win perceivablty hella 
del Pin thar ihat provided 
by SOME Terminals quatn 
JE iler OME) riens 


Standard capabilities 
include 38.4K baud com- 
munications; easy color 
selection from the key- 
board; 4096 x 4096 ad- 
dressable display space; 
a separate display sur- 
face for alphanumerics or 
communications dialog; 
and compatibility with 
ANSI X3.64 screen edi- 
tors, including DEC 
VT10O extensions. 


Each offers 


High-speed graphics. Color copies. 
The new desktop family from Tek! 


4105 4107 4108 
al peony Display Size — 330mm(13") 330mm(13") 483mm (19") 
gras Displayable Colors 

year on-site Graphics 8 16 16 

warranty Tek ^  Aiphanumerc 8 8 B 

Warranty-Plus Palette 64 64 4.096 

extends this Resolution 480x380 ^ 640x480 640x480 

coverage WO Segment Memory 126K Bytes 256K Bytes 

additional Price $3995 $6950 $9350 

years at mini- 

i das Warranty-Plus — $195 $295 $395 
For less than $1,600, provides up to 886K RAM 


you can add Tek's com- 
pact, plug-compatible 
4695 Color Graphics 
Copier. With a palette of 
up to 125 shades, the 4695 
lets you reproduce graphic 
and alphanumeric displays 
on report-size paper or 
transparency film at the 
push of a button. 
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At any time, you 
can plug into Tek's new 
4170 Local Graphics 
Processing unit. The 
CP/M-86-based 4170 


for standalone program- 
ming and pre- or post- 
processing—to help you 
conserve host power 
while you build upon a 
central data base. 


Factor in compatibility 
with Tek PLOT 10 soft- 
ware and 4110 Series 
terminals, and you'll 
discover the first 
desktop graphics that 
you can't outgrow. Call 
your Tek Sales Engineer 
for a demonstration. 

For the number, or for 
literature, contact: 
U.S.A., Asia, Australia, 
Central & South America, 
Japan 

Tektronix, Inc. 

PO. Box 4828 

Portland, OR 97208 

Phone: 800/547-1512 
Oregon only: 800/452-1877 
Europe, Africa, Middle East 
Tektronix Europe B.V. 
Postbox 627 

1180 AV Amstelveen 

The Nethertands 

Telex: 18312—18328 
Canada 

Tektronix Canada Inc. 

PO. Box 6500 

Barrie, Ontario LAM 4V3 
Phone: 705/737-2700 


Tektronix 
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Inside CMOS Technology 
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Photo 1: The die for the 80C51, with the functions of the various sections identified, 


How CMOS devices are manufactured and a look at three of them 


by Martin B. Pawloski, Tony Moroyan, and Joe Altnether 
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CMOS (complementary metal- 
oxide semiconductor) has often been 
called the ideal technology. lt has low 
power dissipation, high immunity to 
power-supply noise, symmetric 
switching characteristics, and a large 
supply-voltage tolerance. But CMOS 
has rarely been used for advanced 
VLSI (very-large-scale-integration) 
microcomputer designs. Because of 
the complexity of the CMOS process, 
the ICs (integrated circuits) produced 
have traditionally had a relatively 
poor price/performance ratio. 

As a result, CMOS was used only 
in applications that required low 
power and were neither performance 
conscious (such as in calculators and 
watches) nor cost conscious (many 
military applications, for example). 
Suddenly, however, all major serni- 
conductor companies have an- 
nounced either advanced CMOS 
products or the intention of design- 
ing their next generation of high- 
performance microprocessors using 
CMOS technology. 

What has happened to make 
CMOS both affordable and high per- 
formance? For one thing, the domi- 
nant VLSI technology, NMOS 
(n-channel metal-oxide semiconduc- 
tor), is rapidly approaching the pro- 
cess complexity of standard CMOS. 
It is not unusual nowadays for 
NMOS technology to have up to four 
transistor types with different 
operating characteristics. Much of the 
complexity of this process is added 
simply to help VLSI designers keep 
the operating power of their circuits 
under control. 

Second, CMOS circuit designers 
are being more selective in the use of 
static CMOS logic. Critically placed 
dynamic logic, creative circuit design, 
and use of modes that offer varying 
degrees of power consumption are all 
tricks designers are using to maintain 
the advantages of CMOS. 

Finally, aggressive reduction in 
CMOS transistor size is being used 
to bring CMOS performance in line 
with that of NMOS. As a matter of 
fact, many manufacturers are devel- 
oping CMOS as a derivative of their 
advanced NMOS processes. This not 
only improves CMOS performance 


levels but also boosts reliability and 
reduces development costs. 


The Evolution of LSI 

Early LSI circuits were built with 
p-channel MOS transistors, which 
permitted high-circuit densities yet 
were relatively slow and difficult to 
interface to normal integrated cir- 
cuits, such as TTL (transistor- 
transistor logic). As an example, the 
1103-type 1K by 1-bit dynamic RAM 
{random-access read/write memory), 
circa 1971, required its inputs (ad- 
dress, controls, and data) to swing 
between 1 and 15 volts (V) although 
its output was measured in 
millivolts—hardly TTL compatible! 
About 1974, NMOS came ta the 
rescue. It provided faster speed, and 
most of its inputs and outputs were 
TTL compatible. 


Low power 
requirements are a 
major advantage of 
designing a system 

that uses CMOS. 


NMOS was more difficult to man- 
ufacture than PMOS because con- 
taminants would vary the thresholds 
of the n-channel transistors, causing 
deviations in speed and perfor 
mance. But this problem was quick- 
ly overcome through ultraclean pro- 
cessing rooms, and NMOS became 
the workhorse technology because it 
cost less to manufacture, was easy to 
use, and had good speed-power 
characteristics. And NMOS technol- 
ogy had potential for greater im- 
provement of its speed-power char- 
acteristics through scaling (or shrink- 
ing) of the silicon devices. The result 
of this scaling was HMOS (high- 
speed NMOS), which accomplished 
three objectives: increased speed, 
reduced power, and increased 
density. 

Over the past 10 years, the reduc- 
tion in transistor size has, at the 
device level, increased memory den- 
sity by a factor of 64, increased speed 


by a factor of 3, and reduced power 
consumption by à factor of 100. How- 
ever, the scaling cannot continue ad 
infinitum because of resolution 
limitations of the photolithographic 
equipment used to make the circuits 
as well as breakdown mechanisms 
within the devices. More important, 
even before these limitations are 
reached, heat dissipation will pro- 
hibit major enhancements with 
NMOS. Heat generation increases 
exponentially with transistor count, 
and, at densities approaching 150,000 
transistors per integrated circuit, 
special cooling measures are re- 
quired. This heat can accelerate 
failure mechanisms within the sili- 
con, reducing device and system re- 
liability. To hurdle this barrier, low- 
power devices must be used. 


The Importance of 
Power Consumption 

The development of NMOS was 
spurred on by the semiconductor in- 
dustry's drive to produce high- 
volume, large-capacity memory 
devices, for which high density, 
rather than low power consumption, 
was the primary concern. As VLSI 
began to emerge, however, power 
dissipation became a limiting factor 
in continued increases in NMOS 
packing densities. Thus, the semi- 
conductor industry turned to CMOS 
as a potential alternative. 

CMOS achieves its low power dis- 
sipation through the use of both p- 
and n-channel transistors (hence the 
name "complementary"). Essentially, 
no DC power is dissipated in either 
logical state, and AC power occurs 
only during the relatively short 
switching period. Because most cir- 
cuitry in a complex design is active 
only 10 to 20 percent of the time, 
CMOS achieves a dramatic reduction 
in power dissipation compared with 
NMOS, which continually dissipates 
DC power whenever an operating 
voltage is applied. 

Low power requirements are a ma- 
jor advantage of designing a system 
that uses CMOS. Reducing power re- 
quirements has a domino effect that 
often substantially reduces the cost of 
the end product: 
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Figure 1: A comparison of NMOS and CMOS technologies, Figure Ja shows the schematic 
diagrams of an inverter as implemented in both NMOS and CMOS. A hypothetical input 
waveform and the resulting transistor currents are shown in 1b and Ic. 


elow power allows smaller, lower- 
cost power supplies to be used 
epower distribution in the system is 
simplified 

ecooling fans can be eliminated 
eprinted-circuit boards can be 
packed more densely and can thus 
become smaller 


With smaller power supplies, denser 
circuit boards, and no fans, smaller 
cabinets can be used, resulting in sav- 
ings in chassis and enclosure costs. 
Also, power fail-safe and hand-held 
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use become possible if battery opera- 
tion is feasible. 


Basic CMOS Operation 

To truly understand the promises 
(and problems) facing both the 
CMOS VLSI digital designer and the 
CMOS systems designer, one must 
first understarid some CMOS funda- 
mentals. 

Figure 1 compares the circuit 
diagrams and current characteristics 
of both an NMOS and a CMOS in- 
verter. The NMOS inverter uses an 
n-channel depletion-mode transistor 


as the pull-up device (which drives 
the output line high) and an n-chan- 
nel enhancement-mode transistor as 
the pull-down device (which drives 
the output line low). The pull-up 
transistor is used as a load; its opera- 
tion approximates that of a constant 
current source, The pull-down tran- 
sistor is used as the switching device; 
when active, it discharges the load, 
and when inactive it lets the pull-up 
charge the load. MOS loads are 
primarily capacitive and include the 
parasitic capacitances of the inverter 
itself, interconnect capacitances, and 
the thin-oxide capacitances of all the 
gates the inverter is driving. 

Let's note several characteristics of 
an NMOS inverter. When the pull- 
down device is turned on, it not only 
has to sink the current from the ca- 
pacitive load, but it also has to sink 
the current supplied by the pull-up 
load device. Even in the quiescent 
state this current component from 
the pull-up device still exists. Because 
logic gates spend most of their time 
in the quiescent state, this quiescent 
current accounts for up to 90 percent 
of the total power dissipated in 
NMOS VLSI designs; the remaining 
10 percent is switching or dynamic 
power. 

A second related characteristic is 
that the inverter's output voltage in 
the low state, Vaz, is dependent on 
the ratio of the impedances of the 
pull-down and pull-up devices. This 
ratio affects the noise margin and 
switching speed and is generally 
around 4:1. Such a ratio results in a 
Voi on the order of 0.2 V to 0.3 V. It 
also causes asymmetric switching 
characteristics: the fall time of the in- 
verter is significantly faster than its 
rise time. 

The CMOS inverter uses a p-chan- 
nel enhancement-mode transistor as 
the pull-up device and an n-channel 
enhancement-mode transistor as the 
pull-down device. In a CMOS in- 
verter, both the pull-up and pull- 
down transistors are used as switch- 
ing devices. When the input changes 
from low to high, the p-channel 
device shuts off and the n-channel 
transistor discharges the load. When 
the input changes from high to low, 
the n-channe! device shuts off and 
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he Facit 4510 Low Cost 80-column 

Serial Matrix Printer is a thoroughbred 

micro printer. Engineered for quality 

and pr rofessional computer outputs. 
Facit 4510 fully configured features most printer 
options as standard. State-of-the-art micro-pro- 
cessor concept and a 2K-work buffer acce eps print- 
ing data as fast as ^ ur computer can sen 
Versatility comes from industry compatible inter- 
faces — both parallel and serial RS-232-C. 

Block graphics and pin graphics secure 
optimum system performance and give complete 
printing freedom. 

Emphasizing multifont and high resolution 
capabilities including 8 national character sets as 
standard. 

Fan fold tractor feed, single sheet and 
telex roll with friction feed completes your 
thoroughbred micro printer. The Facit 4510. 


235 Main Dunstable Road 
FACIT PO, Box 828 Nashua, N.H. 0906], 
[DANUTA Phone: (603) 883-4157. 


PRODUCTS | turpe: 810545 Stockholm, Sweden. 
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Figure 2: The speed versus power consump- 
tion. characteristics of NMOS and CMOS 
technologies. Nole the advantages gained by 
scaling (reducing the size) of the integrated 
components. 
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the p-channel transistor charges the 
load, While almost all current from 
the CMOS inverter is used to charge 
or discharge the load, a small current 
component does not flow through 
the load. This is a result of the fact 
that both the p-channel and n- 
channel transistors are on for a short 
period of time during the input volt- 
age transition. This current compo- 
nent is typically less than 10 percent 
of the total inverter current, though 
it depends greatly on the rise and fall 
times of the input signal. 

With no quiescent power compo- 
nent, a CMOS inverters dynamic 
power dissipation represents only a 
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Figure 3: Cross sections of transistors formed by each of the four major CMOS processes. 
Figure 3a is a p-well bulk CMOS transistor; figure 3b shows an n-well bulk device; figure 
3c is an example of a Foin-tub bulk CMOS transistor; the transistor in figure 3d is formed 
using silicon-on-sapphire technology. 
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smal] fraction of an equivalent 
NMOS inverter's power dissipation. 
Also, the CMOS inverter is a “ratio- 
less” design, having only one tran- 
sistor active after an input transition. 
This lets Vo, go all the way to ground 
potential, resulting in better noise 
tolerance than NMOS inverters. It is 
also a simple matter to design CMOS 
circuits with outputs that have equal 
rise and fall times. While this is im- 
portant in some circuits, it is general- 
ly not taken advantage of in VLSI de- 
signs because it requires greater chip 
area. 

For NMOS and CMOS technolo- 
gies with similar transistor dimen- 
sions and gate oxides, gate delays are 
essentially identical. The speed- 
power products for such a set of 
NMOS and CMOS technologies are 
shown in figure 2. This graphically i- 
lustrates the tremendous power ad- 
vantage CMOS offers when used in 
high-performance VLSI designs. 

While CMOS enjoys significant 
electrical advantages over NMOS, it 
does have a cost disadvantage. One 
small factor is the larger number of 
process steps needed to fabricate a 
CMOS device. More significant is the 
larger die required because CMOS 
has lower gate density. 


CMOS Technologies 

Figure 3 shows the four major 
CMOS technologies in use today: p- 
well bulk, n-well bulk, twin-tub bulk, 
and silicon-on-sapphire (SOS). P- 
well CMOS uses a p-type diffusion 
into an n-type bulk silicon substrate 
to form an n-channel transistor. The 
p-channel transistor is built directly 
in the bulk, This is the original 
CMOS technology, which has many 
years of good performance and reli- 
ability behind it. 

The n-well CMOS process starts 
with a p-type substrate. N-type 
material is diffused into it to form the 
n-well in which p-channel devices are 
built. N-channel devices are built 
directly in the bulk substrate. An n- 
well CMOS process is usually de- 
rived from an advanced NMOS pro- 
cess. It also permits a highly opti- 
mized n-channel transistor, which 
yields a slight performance advan- 
tage over a p-well CMOS process. 
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Twin-tub CMOS combines n-well 
and p-well technologies by diffusing 
both an n-well for the p-channel tran- 
sistor and a p-well for the n-channel 
transistor. The twin wells are usual- 
ly formed in a lightly doped n-type 
substrate. While it is a slightly more 
complex and costly process than 
either n-well CMOS or p-well CMOS, 
twin-tub CMOS has the advantage of 
being able to optimize the perfor- 
mance of both the n-channel and p- 
channel devices. Thus, this process 
gives the highest overall performance 
of the bulk CMOS technologies. 

The highest performing CMOS 
technology is SOS. Silicon islands are 
grown on an insulating sapphire sub- 
strate. N-channel or p-channel tran- 
sistors are then built on the islands. 
High performance is achieved due to 
the significant reduction of parasitic 
capacitance. SOS also offers good 
gate density because no parasitic 
bipolar transistors are around to 
cause a phenomenon called latch up. 
Unfortunately, SOS devices are dif- 
ficult and expensive to manufacture. 
For example, unused sapphire wafers 
cost approximately 10 times more 
than bulk silicon wafers. 

While CMOS suffers a cost penal- 
ty of about 20 percent due to process 
differences, it generally suffers more 
significantly because of die size. 
(While processing steps have a linear 
relationship with cost, die size has an 
exponential relationship.) CMOS 
dies are larger than equivalent 
NMOS designs even when aggres- 
sive transistor scaling is employed. 
Three major factors contribute to this: 
the area used in trying to prevent 
latch up, CMOS logic-gate structure, 
and static design techniques. 


Latch Up Prevention 

Bulk CMOS technologies have 
parasitic bipolar transistors that, if 
improperly biased, can cause a phe- 
nomenon called latch up. This poten- 
tially destructive action results from 
triggering an SCR (silicon-controlled 
rectifier) formed by the transistors 
and can cause extremely large cur- 
rents to flow. Figure 4 shows the con- 
struction of the parasitic SCR in an 
n-well bulk CMOS device. 
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What does it take these days to be successful? 

First, speak several languages. Have a large and infallible memory. Adapt 
at lightning speed. Stay accessible 24 hours a day. Be practical. And, above all, 
remain simple and inexpensive. 

That's exactly why Victoris a leader. The leading 16-bit microcomputer 
in Europe. 

Start with the fact that Victor speaks virtually all Western languages. 
Fluently. And, you can adapt Victor's keyboards to either language or business 
specific applications. 

Then, Victor has a large and useful memory. That's vital. 

And Victor is highly flexible and adaptable. With appropriate software, 
Victor can perform thousands of jobs at electronic speed. In fact, Victor's ex- 
tensive software library allows you to put Victor to work in your office, depart- 
ment or plant immediately. Productively. 

Finally, Victor is cost-conscious. When it comes to price and performance, 
you can't buy more computer for less. 

A success in the business world? Absolutely. To find out how a first name 
can make it big in your business, contact Victor at the address or phone num- 
ber below. 
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Free Cover with each Epson Printer 


NEC 

8023A . .., 

3510 . 

PAG. s- 

OKIDATA 

82A . 

83A 

84S. 

BAP.. qe 
STAR MICRONICS 
Gemini JOX&15X .... 
TALLY 

MT 160L w/ Tractors . 
MAT (BOL w/Tractors 
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two weeks. 
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Figure 4: Pamsitic SCR in bulk CMOS can cause latch up. Figure 4a shows how the parasitic 
transistors are formed in the silicon; figure 4b is a diagram of the equivalent circuit. 


Two well-defined conditions must 
exist before latch up can occur. First, 
for the SCR to be triggered, IR,,,, or 
IR, must be greater than or equal to 
0.7 V. This forward-biases the base- 
emitter junctions of the parasitic 
bipolar transistors. Second, to sustain 
the latch up condition, the product 
of the 8s (gains) of the two bipolar 
transistors must equal at least 1. 

In order to minimize the chance of 
one of the SCR's transistors being for- 
ward-biased, every attempt is made 
to reduce the resistance values as 
much as is feasible. This has the ef- 
fect of requiring significantly larger 
injected currents before the SCR can 
be triggered. To reduce the resistance 
values, guard rings are used in the cir- 
cuitry. (Guard rings are low-resistiv- 
ity connections to the supply voltages 
placed around the CMOS p-channel 
and n-channel transistors.) While 
guard rings reduce the SCR bias 
resistor values, they also increase the 


space between n-channel transistors 
and p-channel transistors (thus 
reducing the gate density). To some- 
what minimize this effect, particular- 
ly sensitive areas (like VLSI com- 
ponent's I/O pins) are heavily guard 
ringed, while the more protected in- 
ternal circuitry is less so. 

A less controllable method of pre- 
venting latch up is to try and de- 
crease the Bs of the parasitic tran- 
sistors. While the vertical pnp tran- 
sistor's B is set by the process design, 
the lateral npn transistor is more 
directly controllable. Its 8 can be dras- 
tically reduced by increasing the n- 
well-to-n+ diffusion spacing (or p- 
well-to-p-- diffusion spacing in p- 
well technology). This method re- 
duces the £ by increasing the width 
of the transistor's base. While this is 
an effective way of decreasing the 
gain of the parasitic structure, it also 
reduces the gate density. 

In bulk CMOS technologies, to 
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TDK Floppy Disks. 
Invaluable security for irreplaceable information. 


Today, more and more companies are relying on convenient floppy disks to record, 
store and sofeguard information. Ireptaceable information which is vital to their business 
interests. It is precisely the value placed on this information that makes the floppy disk an 
invaluable too! for slorage and security. And this is where TDK floppy disks become invalu- 
able to you. TDK floppy disks are guaranteed 100% error-free at the time of manufacture 
and certified for double-density encoding. Furthermore, each track of every TDK floppy 
disk is tested to exceed industry standards... including 
those of IBM, Shugart, ANSI, ECMA, ISO and JIS. Once you 
inseri a quality TDK floppy disk into your computer system, 
you're guaranteed highly reliable, ultra smooth perform- 
ance, This is due to TDK's proprietary disk-burnishing tech- 
nique that provides optimum head-to-disk contact. 

TDK floppy disks are available in 5% and B-inch sizes in 
the most popular formats. Each disk comes in its own pro- 
tective Tyvek-type envelope. For a copy of our brochure, 
"Some Straight Talk About Floppy Disks,” write to: TDK Elec- 
tronics Corp., Computer Products Marketing Dept., 12 Harbor 
Park Drive, Port Washington, NY 14050, or call 516-625-0100. 


TDK. 


©1982 TOK Electronics Corp The heart of your system. 
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systems. It's also the 
standard of our 
customer service and 
support. And it's PERFORMANCE! 

always reflected in Winchester/SMD Hard Disk Controller 


our reasonable prices. (Shown with Sierra's new 8MHZ Boards) 


Our new 8MEZ, Z8O This is an amazing high-speed Master/Slave, With our 8MHZ 
Master and Slave mpanion for your single-or team and TurboDOS* the hard 
merde caius ote ulus hard disk controller the MastersRAM yielding 
controller are proo 'snew controller & ers e 
positive While others chip, on-board Z8O processor, 200% increase in data transfer 
are just announcin buffered sector heads, full ECC throughput. Also, the buss 

g supported, SASI or SMD versions is freed for Master/Slave 
6MHZ boards, Sierra available, and optional high- communication without disk 
Data is delivering 8MHZ speed DMA pass-thru port for I/O collisions. 
high performance. use on Sierra Data's new 8MHZ 


SDS-MUX CARD 

The perfect electronic switch. Allows 
RS-232 input to multiple serial devices. 
Place one printer or terminal between 
two systems, or have one system 
communicate with multiple peripherals. 
With multiple boards, am infinite number 
of arrangements are possible. Features 
three independent channels and a 
seven-segment, two-digit display. 


..J9lerra s most 
advanced 


system. 


8MHZ-SBC Master and Slave Boards 
Now, from a Z8O processor, the most 
incredible throughput available today 
in the S-1OO industry! As the powerful 
nucleus of a Sierra Data-supported CP/M 
2.2* or 3.0* system, our master makes 
any system look good. With networking 
TurboDOS* and our new slave, the results 
are absolutely unbelievable. Check 
these features (M-master, S-slave): 
e ZBOH (M & 5) Z8OA (M optional) 

« Dart, 2 serial ports (M & S) 
e PIO, 2 parallel ports (M & 5) 
« CTC, 4 counter timers (M & S) 
¢ From 64 to 512K on-board RAM (M & S) 
s 8232 Math Processor (M & S) 
ə 4K/8K/16K EPROM (M & 5) 
* Meets IEEE-696/5-100 Standards (M & S) 
¢ NEC 765 Floppy Disk Controller-controls 8 in. 

and 5'Ain. floppy drives simultaneously (M) 
* Multiple Master Buss Arbitration (M) 
» DMA Controller (M) 
+ High-speed Winchester DMA port (M) 
e AK static RAM 8/16 bit independent 

bus transfer circuit (5) 
e Either one or two users per slave 

under TurboDOS* (S) 


HARDWARE 


SOFTWARE FARO. 
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ZSIO-4 

A powerful four-port RS-232 serial I/O and 
real time clock board. Zilog SIO-chips 
provide ideal links to CP/M-MPM-and 
AlphaMicro-based systems for multiuser 
processing with high speed data 
communications. 


SBC-100 and SBC-100S Boards 
The workhorses of the single-board 
computer industry. At these totally 
IEEE-696 compatible champs out-perform 
even the 6MHZ imitators. In standalone 
or slave-satellite configurations you get 
dedicated Z8OA proce re) with 64K 
RAM, 4K EPROM, 2 serial RS-232 channels, 
2 parallel channels, 4 counter timers 
and a host of floppy and hard disk 
interfacing options. Teamed up with 
Sierra-supported CP/M 22* or networking 
TurboDOS* you get the most computer 
power and upgradability for the money. 


Out-perform your competition with a 
company that stays a 
step ahead. Ask 

for our free 
“Performance á 
Building Kit" A 


today. N 
216-892-1800 


SIERRA DATA 5 CIENCES 


Product Support Division + 25700 First Street + Westlake, OH 44145 
(216) 892-1800 + TELEX: 980131 WDMR 


*TurboDOS is a Regtsiared Trademark of Software 2000 Inc 
*CPM is a Registered Trademark of Digilal Research 
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Figure 5: A comparison of typical logic gates in NMOS and CMOS form. Figure 5a is an 
NMOS NOR gate, while figure 5b is a CMOS version; figure 5c is an NMOS NAND gate, 


and figure 5d is a CMOS version, 


give absolute protection against latch 
up is not only tremendously expen- 
sive in silicon area, but it is also vir- 
tually impossible. CMOS designers 
sacrifice area to ensure there is 
enough margin in their design to pro- 
tect it from Jatch up in normal oper- 
ating-system environments. 


Logic-Gate Structures 

Gate densities are also reduced in 
CMOS because standard CMOS 
logic gates are built from more tran- 
sistors than their NMOS equivalents. 
Standard CMOS logic-gate design 
has a 1:1 ratio of n-channel transistors 
to p-channel transistors. For example, 
the two input gates shown in figure 
5 take four transistors in CMOS and 
only three in NMOS. The relative 
density decreases as the number of 
inputs increases. For example, three- 
input gates require six transistors in 
CMOS and only four in NMOS; 
four-input gates require eight tran- 
sistors in CMOS and only five in 
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NMOS, etc. As a matter of fact, it is 
rare to have a standard CMOS gate 
with more than three inputs because 
the self-loading and the transistor 
stack make the structure inefficient in 
both speed and area. On the other 
hand, it is not unusual in NMOS to 
have gates with as many as eight 
inputs. 


Static Design Techniques 

À final reason for the lower CMOS 
gate densities is the use of static logic 
{modern VLSI NMOS microcom- 
puter designs rely heavily on 
dynamic circuitry). Dynamic circuitry 
essentially uses a small capacitor as 
a latch to store logic values. This tech- 
nique saves both area (by reducing 
the number of transistors in a gate) 
and power (by reducing the number 
of gates in structures like latches, flip- 
flops, shift registers, etc.). Employing 
dynamic design can reduce an 
NMOS latch's area by 30 percent and 
its power consumption by 50 percent. 


However, the problem with dynamic 
circuitry is that the capacitor used to 
store the logic value is leaky and will, 
over time, discharge and lose its data. 
This is the same problem faced by 
dynamic memory designers. The 
solution is to periodically refresh the 
capacitor, which forces a minimum 
operating frequency to be adhered to. 

CMOS can also use dynamic cir- 
cuitry, especially to increase the ratio 
of n-channel transistors to p-channel 
transistors. Because static CMOS de- 
signs have a 1:1 ratio of n-channel to 
p-channel transistors, being able to 
increase this ratio will have the effect 
of giving CMOS a higher gate densi- 
ty (but the minimum operating-fre- 
quency characteristic of dynamic cir- 
cuitry often conflicts with the CMOS 
potential of absolutely minimizing 
power). Therefore, while true static 
CMOS design does give the lowest 
possible power consumption (by al- 
lowing the device to operate at fre- 
quencies all the way to DC), dynamic 
CMOS designs, being more dense 
and resulting in smaller die sizes, 
tend to be more cost-effective, Thus, 
two trends are developing in the use 
of CMOS for VLSI microcomputer 
design. 

Designers of the next generation of 
16- and 32-bit microprocessors are 
choosing CMOS. Here, the goal is 
not to operate at the lowest possible 
power level but rather ta keep the 
operating power under a maximum 
level for cooler junction tempera- 
tures, higher performance levels, and 
the ability to use standard low-cost 
packages. In these designs, extensive 
use is made of dynamic logic. The 
ratio of n-channel transistors to p- 
channel transistors is often as high as 
3:1. 

Designers of 4- and 8-bit single- 
chip microcomputers are choosing 
CMOS to accommodate a host of 
new portable, hand-held, and ultra- 
low-power applications. Here, the 
goal is to minimize the operating 
power levels consistent with the per- 
formance required by the application. 
In the simpler microcomputers, true 
CMOS static logic is used—their 
simpler structure still allows a 
relatively small die size, while the 
low-performance applications they 


are appropriate for allow low operat- 
ing frequencies. On the other hand, 
the more complex, higher-perfor- 
mance, single-chip VLSI components 
still make maximum use of static logic 
but are forced into dynamic logic for 
large arrays to keep the die cost 
down. 


Future CMOS 

CMOS will be the technology of 
choice for VLSI microcomputer de- 
signs. For one thing, with the advent 
of hundreds of thousands of tran- 
sistors on a die, CMOS is the only 
technology that offers a cost-effective 
solution to the power-density prob- 
lem. 

A second and more subtle future 
issue is reduced supply voltage. As 
MOS transistors continue to be 
scaled to smaller dimensions to eke 
out further performance and densi- 
ty advances, the standard 5-V supply 
voltage must be reduced, if only for 
internal circuitry, to limit substrate 
current and hot-electron effects. 
CMOS is better suited for lower sup- 


ply-voltage operation because its | 


switch point is a fixed percentage of 
the supply voltage. Also, due to its 
"ratio-less" structures, CMOS enjoys 
better noise tolerance than NMOS, 
another important factor at lower 
supply voltages. 

Finally, CMOS has made and will 
continue to make major strides in its 
relative cost disadvantage to NMOS. 
Where CMOS formerly sold at as 
much as a fourfold premium, today 
it is selling at somewhat less than 
twice the price of comparable NMOS 
devices. With its continued use of 
standard, low-cost packaging tech- 
nology as well as the more creative 
use of dynamic circuitry and hybrid 
static/dynamic designs, CMOS will 
rapidly approach the cost of NMOS. 
As a matter of fact, several major 
semiconductor manufacturers have 
stated that CMOS/NMOS price pari- 
ty will occur this decade, and some 
manufacturers say it will happen as 
early as 1985. When CMOS and 
NMOS cost the same, why would 
anyone buy NMOS? 


A CMOS Single-Chip Computer: 
Intel’s 80C51 
by Martin B. Pawloski 


Intel's 80C51 is an interesting exam- 
ple of how the static logic versus 
dynamic logic trade-off was made in 
an actual product design. The 8051 is 
an 8-bit, single-chip microcomputer 
with 4K bytes of ROM, 128 bytes of 
RAM, two 16-bit counter/timers, 
multilevel interrupt control, 32 VO 
pins, full-duplex UART (universal 
asynchronous receiver/transmitter), 
and on-chip oscillator and clock cir- 
cuits. A die with the sections iden- 
tified by functions is shown in photo 
lon page 94. 

The CMOS version of the 8051, 
called the B0CSL, is targeted at a num- 
ber of applications that require both 
high performance and low power 
consumption. In areas like telephony, 
automotive control, industrial con- 
trol, and portable instrumentation, 
the 80€ 51 operates at or near its max- 
imum speed, even if only for short 
intervals. (For example, most real- 


time applications need an external- 
interrupt response time of less than 
100 microseconds (us) more de- 
manding applications require better 
than 10-4s response. While the re- 
sponse must be quick, and the inter- 
rupt routine executed quickly; the 
processor spends a significant por- 
tion of its time idle.) 

Once the performance require- 
ments of the application are known, 
it is possible to specify a minimum 
operating frequency. For the 80C51, 
a hybrid static/dynamic design was 
proposed that allows a minimum die 
size and includes various modes of 
operation to minimize power con- 
sumption. 

First, the only areas of the design 
that were made dynamic were the 
(very large) ROM and Control arrays. 
These arrays contain almost 50,000 
transistors and constitute a major 
portion of the die. By making them 
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Get the 
total 
picture. 


Improve your present computer 
system with a high-resolution color 
monitor from NEC. 


NEC's JC-1203 gives you the highest 
resolution you can get in a color monitor. 
And it can reproduce as many different 
colors and shades as the best microcom- 
puters can generate. Compatible with a 
wide variety of computers, Including 
IBM;* Zenith; H-R* and others, including 
NEC's own PC-8000 and PC-B800, 
Compare these specs with your present 
monitor: 
12-inch diagonal scree: 
RGB input signal with ' level 


Switchable Pos/Neg display 
characters 


BO-character, 25-line display 
690 [H] x 230 (V) resolutior 
8x8 dots, 8mHz video bandwidth 


*Special interface required 
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MEC Home Electronics (U.5.A.), Inc. 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

[312] 228-5900 


Nippon Electric Co., Ltd., Tokyo, Japan 
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Microsoft languages 
connect your software to 
more 16-bit systems. 


The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsofts 
operating systems, languages, or both. That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems. The IBMs PC, and systems from Wang. 
Zenith, DEC, Victor, Altos, Texas Instruments 

and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it's far easier to trans- 
port software between systems. 

A full range of languages. The versatile MS- 
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi- 
neering applications. Microsoft C, a complete C, 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan- 
guages are compatible with ANSI or iSO standards. 


A total programming environment. Compatible 


languages. Operating systems. Utilities. Plus 
complete support. All the tools you need 
to write software that sells. 
Leadership in micros. 
Microsoft wrote the Fo 
first BASIC SS 
for the | 


SS 


A 
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first production microcomputer. Since then, we've 
added a full range of 8-bit and 16-bit languages, 
plus the MS»-DOS and XENIXm operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 

More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan- 
quages and operating systems. Or, write for our 
booklet," The Microsoft Language Family.’ A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 
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MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE, WASHINGTON 98004 
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Vee Supply Operating- 
Frequency 


Voltage 


Product] Technology Range Range 


Normal 
Operating 
Mode 

(lec Max) 


Power Down 
Mode 
(lec Max) 


Idie Mode 
{lee Max) 


12 MHz Max 


1.2 MHz Min 
12 MHz Max 
1.2 MHz Min 


Table 1: A comparison of the CMOS and NMOS versions of the 8051. 


dynamic, an area savings on the 
order of 40 to 50 percent was accom- 
plished. 

Second, the processor, all the pe- 
ripheral functions, the RAM, and the 
I/O ports were made static. This al- 
lowed two modes of operation other 
than normal operating mode: Idle 
mode and Power Down mode. 

Because in many applications the 
processor does nothing more than 
wait for an event to happen, in the 
Idle mode the major clocks of the de- 
vice are stopped and only smaller an- 
cillary clocks operate to drive the 
peripheral counter/timers, external- 
interrupt control, and the serial chan- 
nel. When one of the peripherals 
generates an interrupt, the processor 
clocks are restarted and instruction 
execution resumes in the interrupt- 
service routine. The Idle mode 
reduces power consumption by 
almost an order of magnitude. 

In Power Down mode, all the clocks 
inside the device are shut off and 
only the internal 128 bytes of RAM 
are "kept alive" The only current 
consumed is a minute amount due to 


pn-junction leakage. Static logic was 
designed in the peripheral sections in 
order to support this mode because 
no clocks are available to refresh 
dynamic logic. In both the Idle and 
Power Down modes, special provi- 


sions are made for the dynamic cir- | 


cuits in the ROM and Control areas 


to enter a pseudostatic condition that | 


prevents any extraneous power con- 


sumption due to voltage drift on ca- | 


pacitive storage nodes. 

Table 1 compares the NMOS 8051 
to the CMOS 80C51. The 80C51, de- 
signed in Intel's HMOS-derived n- 


well process called CHMOS, is less | 


than 10 percent larger than the 
NMOS design and consumes only 15 
percent of the normal operating 
power. More significant power sav- 


ings are possible by operating the | 


80C51 at lower frequencies or by 
using the Idle mode. 


Martin B. Pawioski (5000 West Williams Field 
Rd., Chandler, AZ 85224) is involved in the prod- 
uct planning, definition, and implementation of both 
NMOS and CMOS single-chip microcomputers at 
Intel Corp. 


Z80 in CMOS Clothing: 
National Semiconductor’s NSC800 


by Tony Moroyan 


A CMOS processor particularly 
suited to portable-computer applica- 
tions, National Semiconductor's 
NSC800 incorporates features typical 
of state-of-the-art NMOS devices 
with low-powered, high-density, sur- 
face-mounted packages (with both 
leaded and leadless chip carriers). 

Internally the NCS800 has the 
same instruction set and complement 
of registers as Zilog's popular NMOS 


processor, the Z80. Externally, the 
NSC800 features a multiplexed data 
and address bus like that of Intel's 
8085 processor. It dissipates only 5 
percent of the power that NMOS 
devices in its performance class do, 


and yet it is capable of operating at | 


speeds up to 4 MHz. 


The chip is fabricated using Na- | 


tional's P2>CMOS process, a silicon- 
gate technology that achieves high 
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Read the 
fine print. 


improve the output of your present 
system with a dot-matrix printer 
from NEC. 


For good-looking copy in a hurry, it's 
hard to beat NEC's hard-working 
PC-8023A. This is a bi-directional 120 
CPS, 80-column printer that can operate 
in a compressed-print mode to yield 132 
columns. Special 2K buffer holds a page 
of data, so the unit can print while you re 
typing in something else. Compatible 
with a wide range of computers, from 
Apple’ to Zenith” 

Compare these features with your 
present printer: 

Tractor and friction feed 


Complete ASCII characters plus 
Greek, math, and graphic 
characters 


Elite, pica, compressed print, 
proportional spacing. subscript 
and superscript 


Standard parallel Centronics 
interface, serial optional 


Prints clear original and up to three 
copies simultaneously 


*Special cables may be necessary. 
Contact your local NEC Home 
Electronics dealer 
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Productivity at your fingertips 


NEC 


NEC Home Electronics {U.5.A.), Inc. 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

(312) 228-5900 


NEC Corporation, Tokyo, Japan 
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Plug 3000 new applications 


into your Apple: 


THE CP/M Card™ plugs CP/M Plus™ into your Apple. 
The CP/M Card gives you the option of running your Apple II 
with the speed and capability of a professional Z-80 system 
with CP/M*-compatible software. You plug in the CP/M 
Card. Then choose CP/M or your standard Apple software 
at your option. 
Plug into a big, new world of software. 
The CP/M Card gives you instant access to the world's largest 
selection of microcomputer software — more than 3,000 
CP/M-compatible applications, languages, and 
programming utilities. So, you, too can use pro- 
fessional business programs such as WordStar,* 
SuperCalc™ Condor,™ and other high-performance 
software from Day One. Yet, you still have access 
to your present library of Apple software. 
Plug into incredible performance. 
Together, the ultra-fast CP/M Card and 
CP/M Plus run applications up to 


300% faster than and Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 
A plug about quality. 
The CP/M Card was designed and built by Digital Research, 
the creators of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package you can buy. 
ads i just keep plugging along? The CP/M Card 
provides everything you need— including 64K of 
on-board memory, CP/M Plus, CBASIC? 
GSX™-80 and full documentation — for just $399. 
Now available through the CP/M library. 
See your local microcomputer dealer today, Or 
contact Advanced Logic Systems, 1195 East 
Arques Ave., Sunnyvale, CA 94086 (800) 


Advanced Logic Systems 538-8177. (In California (408) 730-0306.) 


The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-80 is a registered trademark af Zilog, fne. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor fs a Irademark of Condor Computer 
Corporation. G5X-80 is a trademark of Graphics Software System, Apple is a registered trademark of Apple Computer, Inc. € 1982 Digital Research Inc. 
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density by employing one level of 
metal for interconnection and two 
levels of polysilicon. (Future products 
will incorporate two levels of metal 
for further density improvements.) 

A major feature suiting the 
NSC800 to modern computer appli- 
cations is its compatibility with the 
wealth of available Z80-based soft- 
ware. Indeed, Z80-based develop- 
ment software, operating systems 
(such as CP/M), high-level languages, 
and applications programs will run 
without modification, and with no 
speed penalty, on an NSC800 sys- 
tem. This compatibility is a tremen- 
dous advantage for the small-systems 
builder. 

With the Z80 architecture, the pro- 
grammer has 158 instructions with 10 
addressing modes, 22 programmable 
registers, 256 directly addressable I/O 
locations, and a 64K-byte memory- 
address space. In addition, the multi- 
plexed bus frees some of the IC's 40 
pins for use in implementation of ex- 
tra functions not found on the 280. 
These include: 


ethree additional interrupt lines for 
faster interrupt-response times 
*two special status lines for decoding 
processor states 

ean onboard clock generator 

ea power-save feature for further re- 
ducing power consumption 


The Multiplexed Bus 

The NSC800’s multiplexed bus 
uses 16 lines to transfer 16 address 
bits and 8 data bits. The upper 8 bits 
of the address bus are present on 
lines A8 through Al5; lines ADO 
through AD? carry the 8 data bits and 
the lower 8 address bits, at different 
times. Systems can use the multi- 
plexed bus, or the buses can be sepa- 
rated into a 16-bit address bus and an 
8-bit data bus. All NSC800 family 
components {including the NSC810 
RAM-I/O-Timer, the NSC830 ROM- 
VO chip, and the NSC858 UART) 
have a multiplexed-bus structure and 
thus can interface directly with the 
NSC800. The ALE (address latch 
enable) control strobe of the pro- 
cessor controls bus demultiplex 
timing. 


The multiplexed bus requires one- 
third fewer bus lines to interconnect 
devices, resulting in reduced circuit- 


board complexity. (8085-type periph- | 


erals and many memory devices sup- 
port this type of multiplexed bus.) 


Interrupts 

Three of the IC’s freed pins have 
been used to provide more interrupts 
than the Z80 offers. The standard 
NMI (nonmaskable interrupt) and 
INT (multimode interrupt) are com- 
patible with the Z80 and 8080. 

The NMi is used as the highest- 
priority intetrupt line and is useful 
during, for example, power failure 
conditions, for which the processor 
must be alerted for graceful power- 
down operations. NMI is an edge- 
sensitive input line and causes a 
direct restart to memory location 0066 
hexadecimal. 

The INT input has three modes: 0, 
1, and 2. Mode 0 corresponds to the 
8080 method of interrupt handling. 
An interrupting peripheral places a 
restart instruction on the data bus, 
and the processor then executes the 
instruction, usually a call to a sub- 
routine. Mode 1 provides transfer to 
an automatic restart location (0038 
hexadecimal). Thus, in small systems 
the peripheral need not strobe the re- 
start instruction onto the data bus. 
With mode 2 interrupts, the pro- 
cessor reads a vector from the inter- 
rupting device; that vector is used 
with the contents of the I register to 
create a pointer to the address of a 
table entry that contains the inter- 
rupt-handler-routine address. This 
interrupt is maskable on or off and 
is controlled by system-interrupt- 


enable flip-flops inside the NSC800. | 


These can be set by software, as they 
are in the Z80. 

The remaining three interrupt 
lines, RSTA, RSTB, and RSTC, pro- 
vide three different but fixed restart 
addresses. These lines are similar to 
the 8085 interrupts and are also 
maskable under program control. 


Power Modes 
In many applications, power con- 
sumption is so critical that it is help- 
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ful to put the NSC800 into a standby 
mode whenever possible. A single 
power-save input pin suspends pro- 
cessor operation and reduces power 
consumption by 50 percent. The 
NSC800 can be held in the power- 
save mode indefinitely: internal 
register contents are saved during 
this time, and the processor can re- 
sume operation without interruption. 
This feature does not stop clock 
operation, however, so some power 
is still consumed. With additional cir- 
cuitry even the clock can be sus- 
pended for maximum power reduc- 


A Look 


The fast-growing portable-com- 
puter market is placing severe de- 
mands on semiconductor memory. 
For optimum system performance, 
these components must limit their 
power dissipation to suit battery 
operation and backup, and they must 
achieve the high data bandwidths 
and increased speeds needed for fast 
processing and high-resolution 
graphics. As the market reaches a 
projected $4.8 billion level by 1987 (a 
tenfold increase over 1982 levels), 
these requirements will combine to 
fuel the use of high-performance 
CMOS dynamic RAMs. 

One architecture that can increase 
the speed of a CMOS dynamic RAM 
incorporates static-column address 
decoders: static circuits perform the 
selection of the column address of 
the RAM, Previously, this architec- 
ture has not been used with dynamic 
RAMs because of the increased 
power consumption of the static cir- 
cuits over that of the dynamic cir- 
cuits, and the advantage of low 
power consumption would have 
been lost. But with CMOS, the in- 
creased power consumption is neg- 
ligible. 


Memory-device Architecture 
RAMS are organized internally as 
rows and columns of storage cells. 
Data access occurs at the intersection 
of a row address and a column ad- 
dress. In dynamic RAMs, the row 
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tion. The new 6-MHz NSC800 (avail- 
able in the first half of 1984) will have 
this feature built in for ultralow 
power dissipation, 

The power-save line can also be 
controlled by a switch to create a 
single-step function. When the 
switch moves to the normally open 
(NO) position, the processor executes 
one instruction, suspends operation, 
and waits for the switch to return to 
its normally closed (NC) position. 

Another N5C800 extra pin freed up 
by the multiplexed-bus structure per- 
mits an on-chip clock generator, 


which reduces system component 
count and cost. In place of an exter- 
nal clock-generator chip, the NSC800 
requires only a crystal or RC-oscillator 
circuit to produce the system clock. 
A final difference from the Z30 is 
that the NSC800 has an extra bit in 
the refresh register used to automat- 
ically refresh 64K-bit dynamic RAM 
chips without any extra logic. 


Tony Moroyan is marketing manager for the 
NS5CB00 family in the Microprocessor Group a! Nir- 
tional Semiconductor Corp. (2900 Semiconductor 
Dr, Mail Stop D3667, Santa Clam, CA 95051), 


at CMOS Dynamic Memory 


by Joe Altnether 


amd column addresses are multi- 
plexed to reduce package size and pin 
count: the row addresses are clocked 
into the device with the RAS (row ad- 
dress strobe) signal, causing one row 
of data (1 bit from each of the 256 col- 
umns in a 64K-bit dynamic RAM) to 
be fed into the 256 internal sense 
amplifiers. (Because of the low inter- 
nal signal levels, each column must 
have an associated sense amplifier to 
sense and restore memory-cell data.) 
Next, column addresses are pre- 
sented to the device and clocked into 
it with the CAS (column address 
strobe) signal. These column ad- 
dresses are then decoded to select 
one of the 256 bits. Faster access and 
cycle times are obtained within a row 
(or "page") after the first access to it 
because the 256 bits within the row 
continue to reside in the sense ampli- 
fiers and need not be refetched. Re- 
applying only column addresses, 
then, in what is known as Page Mode 
Operation, provides fast serial ac- 
cesses and can increase cycle times by 
a factor of 2, 

The CMOS dynamic RAM can in- 
corporate static-column circuits to 
provide performance equivalent to 
that of high-speed static RAMs. With 
CMOS, the static-decoding circuits 
reduce the internal number of clocks 
by a factor of 3, eliminating the need 
to allow for setup and hold times of 
signals with respect to clocks and the 
need to compensate for timing skews 


due to process variances. With static- 
column circuits, precharge times are 
drastically reduced (in Page Mode 
operation of the Static-Column-mode 
device, precharge time is reduced 
from 30 nanoseconds [ns] to 5 ns). 
This precharge time reduction and 
the faster access times typically in- 
crease the memory's bandwidth to 20 
MHz. (Performance of memory dis- 
cussed here is based on the experi- 
mental 64K-bit CMOS dynamic RAM 
that Inte] presented at the ISSCC 
conference in February 1983.) 

With static-column architecture, 
two different types of Page Mode 
operation are possible: Static Column 
mode and Ripplemode. Static Col- 
umn mode uses the RAS line and 
row addresses in the conventional 
manner, but once the row has been 
selected, data can be accessed mere- 
ly by changing column addresses. As 
with a static RAM, column addresses 
must remain stable and valid for the 
entire address access cycle. Access 
time is measured from column ad- 
dresses rather than the occurrence of 
CAS. (Typically, access from column 
addresses is 30 ns; from CAS, it is 10 
ns.) 

In operation, CAS is used to place 
the output in a high-impedance state 
or to activate an output buffer. CAS 
can be held active during the entire 
page cycle. In fact, it is possible to 
keep CAS pertnanently active (i.e., 
grounded). During a write cycle, 
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however, addresses as well as data 
are latched by CAS or WE, whichever 
occurs last. Operation is identical to 
that of an NMOS dynamic RAM in 
this case. This action ensures that the 
data is written into the proper mem- 
ory location. 

Although Static Column mode 
provides fast, easy accesses, speed at 
the system level is limited by how fast 
addresses for the next cycle become 
valid; the time to generate and stabi- 
lize the addresses must be added to 
the cycle time. Increased system 
speed can be obtained by using Rip- 
plemode. With this mode, static- 
column circuits are again used to ob- 
tain access from valid column ad- 
dresses, but the addresses are latched 
on the falling edge of CAS, removing 
the requirement for addresses to re- 
main valid throughout the entire cy- 
cle. As a result, during the current cy- 
cle addresses for the next cycle can 
be set up or pipelined. 

Column addresses enter the RAM 
through the internal address latch. 
This latch, controlled by CAS, pro- 
vides flow-through operation. When 
CAS is inactive, the latch is open, and 
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levels, which can more easily be dif- 
ferentiated from noise. As a result, 
the CMOS dynamic RAM has wider 
operating margins and system reli- 
ability is improved. 


Power Consumption 

At the system level, dynamic mem- 
ory has three components of power: 
active, standby, and refresh. The 
system's power consumption is de- 
fined as 


P=V(MI, +KI, -NIS) 
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where P = system power, V = volt- 
age (5.5 V worst case), I, = active cur- 
rent, [, = standby current, i, = 
refresh current, M = number of ac- 
tive devices, K = number of devices 
in standby, and N = total number of 
devices. 

CMOS reduces the first term, the 
active current, relative to NMOS by 
a factor of 2. In addition, the lower 
active current reduces supply voltage 
transients, thus simplifying 


printed-circuit-board design and 
reducing decoupling-capacitor 
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requirernents. 

The second term, standby current, 
is also reduced by a factor of 2 at TTL 
input levels. Driving the RAS signal 
to a CMOS level (V5 -0.5 V) places 
the device in a low-power-standby 
mode and typically draws 10 micro- 
amperes (nA)—a factor of 50 reduc- 
tion over NMOS! 

Refresh current, the third term in 
the equation, is cycle-time depen- 
dent. Current increases with the fre- 
quency of refresh. In dynamic RAMs, 
data is stored on a capacitor that must 
be replenished or recharged every 2 
or 4 milliseconds (ms). This refresh 
time is a function of the stored charge 
and the leakage current. With the 
CMOS dynamic RAM, the cell stor- 
age capacitance is 0.125 picofarad (pF) 
compared to 0.040 pF to 0.085 pF in 
an NMOS dynamic RAM. This low 
capacitance, coupled with lower leak- 
age currents, permits the CMOS re- 
fresh period to be extended to 64 ms 
in standby. 

At the standard 128 refresh cycles/2 
ms (equivalent to a 15.625-ys refresh 
period), the NMOS device draws 
about 48 milliamperes (mA) and 
asymptotically approaches the stand- 
by current of 4 mA as the refresh 
period approaches infinity. Even 
eliminating refresh entirely only re- 
duces the current to 4 mA, which is 
only a 16 percent improvement. As a 
result, extending NMOS refresh does 
not significantly reduce the system's 
power consumption. 

Contrast this characteristic to the 
improvement CMOS offers. At 15.625 
us, the CMOS dynamic RAM draws 
approximately 10 percent of the 
NMOS current, or 042 mA at TTL 
levels. Extending the refresh period 
reduces the current asymptotically to 
the standby current of 0.05 mA. At a 
64-ms refresh period, the current is 
reduced to 0.15 mA, a 300 percent re- 
duction. When battery powered, the 
CMOS system has a 10 times longer 
life than does the NMOS system, and 
an extended refresh mode offers 
another fivefold improvement. A 
256K-byte CMOS memory can retain 
data for nearly one week on only AA 
nickel-cadmium (nicad) cells—more 
than sufficient for most portable 
systems. 
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High-Speed 
Applications 

Ripplemode and Static Column 
mode are ideal for applications in- 
volving high-speed buffers, telecom- 
munications, and graphics. Bit- 
mapped graphics systems would 
seem to be a natural fit with Page 
Mode operation. However, this was 
not always the case. Prior to the In- 
tel 2164A 64K by 1-bit NMOS 
dynamic RAM, it was difficult to re- 
trieve all 256 bits within a single row 
of memory because of the RAS-low 
time limitation of 10 us. Even with a 
Page Mode cycle time of 125 ns, to 
retrieve all 256 bits would require 32 
us—three times longer than allowed. 
The 2164A extended the RAS-low 
time to 75 us, permitting the extrac- 
tion of all 256 bits during a single 
Page Mode cycle. 

At the end of the cycle, the device 
cannot be reaccessed again until after 
a certain off-time allows internal 
nodes to be precharged to be ready 
for the next cycle. As a result, the 
2164A can stream data at greater than 


a 7-MHz rate continuously. This func- 
tion matches the timing and opera- 
tion of low-performance, bit-mapped 
graphics memories. One 2164A, for 
example, can map all the data for the 
256 by 256 matrix of a graphics dis- 
play. During the horizontal scan time, 
the RAM performs a Page Mode cy- 
cle and one full line is displayed. 
During retrace time, the memory 
must be refreshed and can be up- 
dated with new data if required. This 
type of update is relatively slow; con- 
sequently, it limits the speed of 
animation on the screen because the 
processor has access to the memory 
only 25 percent of the time. 

To increase resolution, more lines, 
each with more pixels, must be used. 
By performing two sequential Page 
Mode cycles from two different 
RAMS, pixel densities to 512 bits per 
line can be achieved. As pixel densi- 
ty increases, the memory cycle time 
must decrease to paint more pixels on 
a line in the same amount of time. 
This cycle-time limitation plus the 
fact that memory can be updated 


only during blanking has precluded 
dynamic RAMs from use in 
higher-resolution graphics displays. 
These systems are usually built with 
high-speed, expensive static RAMs. 

With Ripplemode, memory update 
during screen display time, also 
known as cycle stealing, is possible. 
Ás an example, a 512 by 384 display 
requires 512 bits/line and 1 bit every 
67 ns. Data is read from four memory 
devices in a series of eight Ripple- 
mode reads each. Data is temporari- 
ly stored in a video-output register 
file and then shifted to the video 
screen at a rate slower than the Rip- 
plemode reads. Following this, 
enough time is available to perform 
an update cycle before the next eight 
Ripplemode reads are performed to 
continue screen refresh. Eight was 
the number chosen to minimize the 
time the processor must wait to up- 
date the memory. In addition to this 
cycle stealing, which updates during 
display time, memory updates are 
also performed during blanking. 
Along with this system, a similar sys- 
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MegaPlus II & 1/O-Plus Ii 


EL LI 


The Ultimate Expansion for IBM PC or XT 


The AST Research MegaPlus tl has three func- 
tions standard: Panty checked and fully socketed 
memory up ta 256k in 64k Increments: clock/ 
calendar with battery back-up for automatic 
loading of time and date when the computer is 
tumed on; and asynchronous communication 
por IRS232C senal) which can be used as 
COMI or COM2, (DTE fora printer, or DCE for 
a modem). Also included ts SuperDnve™ "elec- 
tronic disk" software. This program builds "disk 
drives" m memory which access your programs 
at the speed of RAM, You get SuperSpaoler™. 
pnntspooling software. It operates your panier 
while you conunue to work wath your computer. 

Opuons include a 100% IBM compatible 
parallel painter port (can be configured as LFTI, 
ar LPTZ], and a second RS232C asynchronous 
pon (COMI or COM2]. Three MegaPak'" op- 
tions can plug onto your MegaPlus II "piggy- 
back" style to give you an addinonal 128k or 
256k of memory, or a game port. 
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V O-Plus IP”, 15 the answer for those who 
don't need additional memory but would hke 
all those other multi-function board fearures. 
The (/O-Plus Il™ comes standard wath a clip-on 
battery powered clock/calendar, an asynchro- 
nous commurtication port [RS$232C serial], Su- 
perDnve'* electronic disk, and SuperSpooler™ 
print spooling software. 

Optional is a second asynchronous port 
(DTE, or DCE), a parallel printer adapter, and 
ihe best game paddle adapter on the market it 
is an (BM standard game port, but it can also 
use Apple compatible paddies and joysticks, 
Options are all socketed so they may be added 
later should the need anse 

Both boards come wath 3 one year factory 
warranty and the Quine’ sausfaciion guaran- 
tee. If for any reason you are not satisified wrth 
the performance of your board within thirty 
days of purchase. you may rerum it for a full 
refund. including the postage to retum it 


TO ORDER BY PHONE: 
In California [805] 482-9829 
Outside California TOLL FREE (B00) 821-4479 


PRICES: 
I O-Plus Ii" wath Clock/catendar. async 
SuperDrive"* and SuperSpool'* - $129 
MegaPlus ii'" with memory, clock async 
SuperDnve™ and SuperSpool'* - $289 


OPTIONS: 

64k upgrades, installed and tested — 550 
Printer or 2nd async $35 
Game Adapter (I/O-Ptus I| only) 535 
MegaPak™ with 256k of Memory — $299 

with 128k of Memory — $199 
GamePak (MegaPlus || only) $50 
ConnectAll Cable Bracket HL 
Cable to Parallel Printer $35 
Cable to Modem or Senal Printer 525 


Comprehensive Diagnostics Programs 510 


SUPERWRITER by Sorcim $179 

SUPERCALC by Sorcim $159 

dBASE il by Ashton- Tate 5419 
SHIPMENT: 


Norma! shipment is day after receipt of 
order We pay UPS surface charges. 2 day 
air service 55 extra No extra for credit cards 
ar COD. 


QUBIE' DISTRIBUTING 
4809 Calle Alto, Camarillo, CA 93010 
Mon-Fri 8-5 pm 


Tempa House 
15 Falcon Road, London, SW/ 11, UK, [01] 223-4559 
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Completely Compatible with Universities, 
Libraries, Hospitals and Small Businesses. 


MACROTRON SYSTEMS CORP offers the ultimate in tolal terminal versa- 
tility and adaptability in its new terminal, ET-2000. Now, universities, hos- 
pitais, libraries and businesses can up-dale their present systems by 
adding the amazingly efficiant and compatible ET-2000 terminal, or revolu- 
tionize their work procedures by beginning with ET-2000 terminals if thay 
haven't installed any yet... 


ET-2000, our durable, low budget terminal has years of research and expen- 
ance to back it up. ET-2000's exclusive features enable it to surpass its 
competitors, like Televideo 920*, 925*, 950*, Hazeltine 1500", ADM-3A’, 
ADM-22*, and Regent 25*. We invite you to make Ihe comparison for your- 
self because it will reinforce our superiority in performance and price. Com- 
parison really does prove ET-2000's value. 


Our 12 inch diagonal non-glare CAT, 5 diferent methods for controlling texl 
or data entry, Protect Mode where defined screen areas may be sel to 
prevent dala entries by the system operator, Smooth Scroll Feature thal 


MACROTRON 
Systems Corporation 


8147 Delmar Boulevard « St. Louis, MO 63130 * (314) 721-3356 


prevents display jitters also allows displayed texi to be read as it is 
scrolled, a printer port thal may be set for terminal page/date transmittal 
and a semi-graphics feature, all add up to make ET-2000 terminals versa- 
lile and dependable. 


You doni need a terminal — you need what a terminal does. ET-2000's 
terminal can fulfill all of your needs in addition to being especially adaptable 
to your present system, regardiess of the particular brand. Efficiency and 
flexibility are what ET-2000 stand for, so we want you lo make a compari- 
son. In fact, we welcome it. Because we are absolutely sure that when you 
do compare, MACROTRON SYSTEMS CORP. will come out on top! At 
$795.00, let ET-2000 terminals alleviale your present headaches by mod- 
emizing your system without breaking your budget. 


Write or cali MACROTRON SYSTEMS CORP for our product terminal 
comparison chart and get the facts about aur ET2000 terminals. 


Dealer inquiries welcomed! 


Dist. West: IRT Assoc., Inc. 

200 Valley Drive #6 

risbane, CA 94005 

(415) 468-2070 

Dist. South: Micro Componeni Co. 
2701-A Fondren, Sulle 123 

Dallas, TX 75206 

(214) 361-9074 
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ERG/68000 
MINI-SYSTEMS 


LJ Full IEEE 686/5100 compatibility 


HARDWARE OPTIONS 

C] 8MHz, 10MHz or 12MHz 68000 
CPU 

O0 Memory Management 

O Multipte Port Intelligent I/O 

[] 84K or 128K STATIC RAM 
(70 nsec) 

O 256K/512K or 1MB Dynamic 
RAM, with full parity (150 nsec) 

O 5%" - B" DID, DIS floppy disk 
drives 

L] 5MB-40MB hard disk drives 

O Full DMA Disk Interface 

O SMD Disk Interface 

OD %” tape streamer 

O 10 to 20 slot backplane 

CO 20 or 30A amp power supply 

O Desk top or Rack mount 


cabinets 


SOFTWARE OPTIONS 
C G8KFORTH' systems language 
with MACRO assembler and 
META compiler, Multiuser, 

Multi-Tasking 

[] Fast Floating Point package 

O Motorola's MACSBUG 

O IDRIS Operating System with 
C, PASCAL, FORTRAN 77, 
68K-BASIC', CIS COBOL‘, 
RDBMS 

O UNIX? Sys Ili C, etc. 

C CP/M-58IC O/S with C, 
Assembler, 68K-BASIC', 
68KFORTH', Z80 EMULATOR’, 
APL 

[] VED68K' Screen Editor 


Trademark 'ERG, inc. 


BELL LABS ‘Digital Research 
‘Micro Focus *Whitesmiths 
30 day delivery 


with valid Purchase Order 


OEM prices avallable 
For CPU, Integrated Card Sets 
or Systems. 


Se 
55. 4 


rN 
Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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tem was built using 2164As with Ex- 
tended Page Mode operation. Each 
system used an iAPX 86 processor 
and similar software. À comparison 
of both systems showed the CHMOS 
(complementary high-speed metal- 
oxide semiconductor) system to have 
a 42 percent higher drawing speed. 
Animation on the CHMOS system 
was vastly improved. 


Usable Speed 

Memory design using dynamic 
RAMs has always been a challenge. 
Although multiplexing addresses 
does reduce the package pin count 
and increase system density, it limits 
the access and cycle times in the 
system. To access a dynamic RAM, 
low-order row addresses are pre- 
sented and latched into the dynamic 
RAM with RAS. Row addresses must 
be held for a period trax after the fall 
of RAS to guarantee proper opera- 
tion. Next, the addresses must be 
changed to high-order column ad- 
dresses and latched into the dynamic 
RAM with CAS, creating a timing 
window taco, which is the RAS-to- 
CAS delay. 

Within this window, the designer 
must guarantee row address hold 
time, change the addresses, and ac- 
count for any timing skew on the 
CAS signal. If column addresses are 
valid at the maximum specified tacp, 
access time trac is measured from the 
high-to-low transition of RAS. 

The cycle time is the sum of the ac- 
cess time and the cycle precharge 
time fa». The access time is a function 
Of tren, which has contradictory re- 
quirements. It must be as long as 
possible to simplify system design 
and at the same time as short as 
possible to enhance system speed. 
Cycle time is affected directly by the 
length of tre. 

Static-column operation eliminates 
the tecp problem. After row addresses 
have been latched into the RAM, the 
second portion of the access begins 
from valid column addresses. In 
other words, column access does not 
wait for CAS to become valid, but 
operates in a fashion similar to that 
of a static RAM. This is due to the 
flow-through operation of the CAS 
latch. CAS serves only to latch the 


addresses and to provide an output 
enable. Access from valid column ad- 
dresses simplifies design by remov- 
ing the CAS signal from the critical 
timing path. 

Systems using dynamic RAMs are 
typically CAS access-limited because 
controllers generate timing signals in 
discrete clock increments. A CMOS 
dynamic RAM system might operate 
at 8 MHz without Wait states. Using 
any other 64K-bit dynamic RAM 
would require the injection of one or 
two Wait states, resulting in a corre- 
sponding performance penalty. Con- 
sequently, the advantage of higher 
processor speed is negated without 
the high-speed dynamic RAM. For 
systems incorporating either discrete 
or LSI controllers, the CMOS 
dynamic RAM simplifies the system 
design and offers higher system 
performance. 


High Reliability 

Soft errors are random, nonrecur- 
ring failures caused by ionizing radia- 
tion present within the environment. 
All matter contains small amounts of 
radioactive material. Alpha particles 
emitted by an IC's packaging material 
can penetrate the enclosed circuit. As 
they do so, they generate hole-elec- 
tron pairs. Any high-impedance 
node in the vicinity sensitive to 1 
million electrons may be affected, 
because the difference between a 1 
and a 0 (known as the critica] charge) 
is about 1 million electrons. Conse- 
quently, data in one cell could change 
from a 1 to a 0 or vice versa. Correct 
data can be rewritten into the affected 
cell and the memory will again func- 
tion correctly, thus the term "soft 
error.” 

When first discovered during tests 
of 16K-bit dynamic RAMs, soft errors 
occurred at a rate five times greater 
than catastrophic or hard-error fail- 
ures. While device designers worked 
to eliminate the alpha-particle sen- 
sitivity, systems designers added 
error-correcting circuits (ECC), which 
increased system reliability, but the 
systems were larger and more expen- 
sive due to the additional com- 
ponents required. Also, the system 
had to test and correct the data, slow- 
ing the system's performance. All this 
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was due to soft errors. Obviously, 
what is really required is the elimina- 
tion of soft errors. 

CMOS technology offers such a 
solution. The CMOS dynamic RAM 
cell is built on an n-well in a p-sub- 
strate, creating a p-n junction or 
diode at the boundary. When alpha 
particles create hole-electron pairs in 
a CMOS device, something else oc- 
curs. First, the n-well is very shallow, 
and the majority of hole-electron 
pairs are created in the p-substrate. 
Holes cannot transfer across the 
reverse-biased p-n junction, which 


acts as a barrier to soft-error effects. 
Any electrons that do cross the junc- 
tion are gathered at the +5-V node 
away from the storage cell. The prob- 
ability that sufficient hole-electron 
pairs are created within the n-well 
that cell upset could occur is so low 
that the soft-error rate of. CMOS 
dynamic RAMS is typically orders of 
magnitude below that of their NMOS 
counterparts. 

High storage capacitance also plays 
a role in the reduction of soft errors. 
The number of stored charged elec- 
trons representing a 1 or a D is direct- 
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ly proportional to the storage capac- 
itance. Higher capacitance equates 
to more stored charge, which in turn 
increases the critical charge. The 
critical charge is the number of par- 
ticles that differentiate a 1 from a 0, 
Increasing the critical charge beyond 
1 million electrons significantly 
reduces the susceptibility to soft er- 
rors. This, in addition to the n-well 
mechanism, reduces the soft-error 
rate to much less than 0.001 percent 
per 1000 hours. 

Studies were performed to com- 
pare reliability of systems with and 
without error correction for both 
NMOS and CMOS dynamic RAMs. 
The results show one surprise: at 
256K bytes and below, the CMOS 
system without ECC is more reliable 
than the NMOS system with ECC, 
because of the cycle-time depen- 
dence of soft errors. In small systems, 
the memory is accessed more fre- 
quently, and the probability of a soft 
error is increased. With a soft-error 
rate at the very minimum 100 times 
less than NMOS, the CMOS 
dynamic RAM does not éxperience 
this effect. 

Systems below 256K-byte capacities 
benefit by the elimination of ECC cir- 
cuits from a cost, performance, and 
simplicity-of-design standpoint. First, 
ECC increases the access time of the 
system by 50 ns to check and correct 
data. Assuming a 120-ns RAM ac- 
cess, ECC increases the access by 42 
percent. Moreover, the penalty on cy- 
cle time is even greater, especially 
when you are writing a single byte in- 
to a 2-byte word. In this instance, 
data must be accessed and corrected, 
the new byte merged into the word, 
and check bits generated, Finally, the 
system must write the new data into 
memory. Added to this are any sys- 
tem-timing skews. As a result, a 
200-ns cycle time stretches to a 335-ns 
systern cycle time or an increase of 68 
percent. Therefore, using a CMOS 
dynamic RAM not only improves 
system teliability but enhances sys- 
tem speed and simplicity of design. m 


Joe Altnether 15 technical marketing manager at 
intel Corp. (2711 N.E. 25th Ave, Hillsbom, OR 
97123). 
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dBASE II expert, Adam B. Green, 
whose dBASE II User's Guide 
has sold over 30,000 copies. 


$175 Per Day of Instruction 
Pre-payment may be made by: 
MasterCard, VISA or Check. 
"Green doesn't just teach dBASE Call or write to register 
syntax, he establishes the 
fundamental terminology and 
organization behind data-base 
management systems.” 

dNEWS - Ashton-Tate 


SoftwareBanc Seminars 
661 Massachusetts Avenue 
Arlington, MA 021 74 
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The Challenge of Hard-Disk 


Portability 


How DMA Systems designed a removable hard-disk unit 
for the transportable generation 


in the Old West, Winchesters were 
designed to be portable. They could 
survive weeks in dusty scabbards 
and still function efficiently when the 
need arose. These days, portable 
Winchester disks operate under dif- 
ferent constraints to perform different 
tasks. 

This is an account of the portabili- 
ty issues encountered by one hard- 
disk-drive manufacturer, DMA Sys- 
tems, and of the design decisions its 
engineers reached, 

Why does a transportable com- 
puter need a hard-disk drive? Be- 
cause many of us need to transfer the 
power of our desktop computers to 
other locations, and we don't want to 
sacrifice software or hardware capa- 
bility in terms of speed and storage 
capacity. Ideally, the capabilities of a 
hard-disk unit should be available 
whether the system is transportable 
(requires AC power) or portable (re- 
quires battery power). 

A designer of a portable hard-disk 
system confronts a difficult task if 
reliability, speed, and capacity are to 
be preserved. The most difficult chal- 
lenge designers face is developing 
truly portable hard-disk drives for 
away-from-the-office data storage, 
program loading, and backup stor- 
age. 


by David A. Sutton 


Photo 1; The read/write head assembly 
developed for DMA's fixed/removable hard 
drives. 


Quasi-Winchester 

The challenge of combining both 
removability and portability in a 
single Winchester-type device means 
that designers must grapple with the 
fact that a removable-only cartridge 
drive {or the removable portion of a 
fixed/removable drive) is not a Win- 
chester in the classic sense. In 1973, 
IBM developed Winchester tech- 
nology and dropped the flying height 
of the head from 80 microinches to 
as low as 15 microinches above the 
disk. This low flying height dictated 
the characteristics we now consider 
typical of a Winchester—heads and 


disk ín a sealed environment, heads 
that land on the disk prior to flying, 
lubricated media, and stringent air- 
filtration systems. These controls 
enable the head to fly lower and the 
drive to achieve Winchester flying 
heights. 

IBM's original 30-30 project (30 
megabytes fixed, 30 megabytes re- 
movable) presumed that the only 
way to guarantee a contamination- 
proof disk surface for the low-flying 
Winchester heads was to package 
heads and disks together in a sealed 
environment, The cost of a removable 
Winchester “pack,” therefore, would 
have to include the cost of a complete 
set of heads and a head-carriage 
mechanism. It was an impractical ap- 
proach then and is even more 
impractical for microcomputers. 

In any situation in which a disk 
drive may be moved, it's equally im- 
practical to have the heads settle onto 
the disk area during power-down. 
Allowing the head to touch the 
media risks damage to both the data 
on the disk and the head itself. 


Hazards of Portability 

A portable hard-disk cartridge 
drive faces a triple set of hazards: to 
the cartridge, to the drive, and to the 
combined cartridge and drive 
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(operating or not operating). Car- 
tridge and drive are both part of an 
electromechanical assembly that 
must deliver years of reliable service 
without requiring maintenance, It 
would certainly be asking too much 
of any user to seat the cartridge with 
anywhere near the level of care used 
in a factory clean room to align a 
sealed Winchester disk-and-head as- 
sembly. Instead, a drive designer 
must assume that both cartridge and 
drive, of either fixed or removable 
type, will be subject to every conceiv- 
able kind of abuse: 


eshock and vibration that can cause 
head or disk-surface damage or 
cause data to be lost because the 
balance between aerodynamic lift 
and head-loading force has been dis- 
turbed or because the heads have 
been thrown off track by spurious 
sideways movements 
econtamination (dust, cigarette 
smoke, moisture, or chemical] fumes) 
that enters the cartridge or collects on 
the heads and actuator arm when the 
cartridge has been removed from the 
drive 

estrong electrical or magnetic fields 
that can make data and software un- 
readable 

eunsophisticated or unauthorized 
users who are convinced that their 
principal mission in life is to enforce 
Murphy's law personally 


Shrinking Size and Costs 

As if these challenges were not 
enough, cartridge-drive designers 
must face the fact that the require- 
ment for portability or transportabili- 
ty will only encourage the demand 
for smaller drives (or greater capaci- 
ty within the same drive envelope). 
A designer's task is to maintain reli- 
ability and performance. As disk size 
drops, data density steadily in- 
creases, making it all the more dif- 
ficult to maintain repeatability (the 
capability to read recorded data when 
a cartridge is inserted in a drive) and 
(nterchangeability (the capability to 
record data on one drive and read it 
when the cartridge is inserted into 
another similar device). 

In a cost-conscious market, little al- 
lowance is given to the difficulties a 
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drive designer must overcome in this 
ongoing quest for miniaturization. 
Instead, the belief prevails that "If it's 
smaller, it should be cheaper.” Main- 
taining reliability and enhancing per- 
formance means that a designer must 
rethink every aspect of the drive 
assembly and electronics: 


ethe read/write heads 

ethe disk media and motor 

ethe head-positioning servo system 
ethe data separator 

ethe drive enclosure 

ethe cartridge design 


In designing its Micro-Magnum 
fixed/removable and removable-only 
drives, DMA Systems attempted to 
address all of these needs. Charting 
unknown waters, DMA engineers ex- 
pected the worst (and have rarely 
been disappointed). 


As disk size drops, 
data density steadily 
increases, which makes 
it difficult to malntain 
repeatability and 
Interchangeability. 


Contamination Control 

One concern of designers has been 
the control and removal of con- 
taminants that could cause severe 
head and media damage or destroy 
the integrity of recorded data. DMAs 
solution to this problem is the high- 
capacity, closed-loop, recirculating air 
system for a "double half-height" 
fixed/removable drive. 

À preliminary purge cycle removes 
al! the contaminants that may have 
entered the drive when a cartridge is 
inserted. The impeller-drive system 
then continues to move all air in the 
drive through a recirculating filter at 
least once per second. The filter unit 
was designed to last for five years 
with no filter changes. 

Both the drive and the cartridge 
have self-sealing doors to keep con- 
taminants from entering their respec- 
tive compartments and to ensure a 
clean head-disk interface. Whenever 


the spindle motor is turned off, the 
head assembly is completely with- 
drawn into the drive and the door 
seals the head-port opening. The car- 
tridge also has a door to protect the 
head opening and a clamp that 
secures the hub against the cartridge 
to prevent foreign substances from 
entering the cartridge. 

Most of the contaminants that enter 
the system were already inside the 
cartridge when it was inserted into 
the drive. The purge cycle removes 
most of these and also raises the 
pressure in the cartridge so that any 
air leaks vent outward and no further 
contaminants may enter the car- 
tridge. Any loss due to leakage is 
made up by air pulled into the system 
through a breather filter. 


Head Design 

À consistent head-to-media rela- 
tionship is an absolute must for data 
integrity and device reliability. The 
head and disk must maintain their 
critical distance, yet head and disk 
surface must not physically touch. 
This premise is overlooked in the de- 
sign of most 5!4-inch Winchester disk 
drives—a fact that becomes critical 
when transporting the drive intro- 
duces the opportunity for violent 
head-to-disk contact. 

When the disk is in a cartridge 
that is being pushed in and out of 
several drives, or even in and out of 
the same drive on a daily basis, 
elimination of head-to-disk contact is 
essential. Therefore DMA developed 
the Cushion-Aire head assembly 
(photo 1) to allow a Winchester air 
bearing to be loaded dynamically 
onto a spinning cartridge disk. 
Because the head never starts or 
stops touching the disk, there is no 
head ringing on the disk, no 
head-landing on top of contaminants 
after purge cycles, no damage to 
heads during transit, and no acciden- 
tal jostling of the system during use. 

Though nickel-zinc-ferrite and 
manganese-zinc monolithic ferrite 
heads are commonplace on larger 
Winchester drives, both present 
drawbacks when incorporated into a 
54-inch design. At the data densities 
required, the signal output of nickel- 
zinc-ferrite heads is unacceptable, 
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and manganese-zinc heads are only 
marginally acceptable. Furthermore, 
monolithic heads have inherently 
less signal output due to their 
relatively long flux path. To remedy 
the signal strength problem—and to 
provide less parasitic inductance— 
DMA chose to develop a composite 
head employing a discrete manga- 
nese-zinc core, glass-bonded into a 
ceramic Winchester-type air-bearing 
enclosure. 


Embedded-Servo Head 
Positioning 

To overcome errors that might oc- 
cur in head tracking due to thermal 
expansion, cartridge interchange, 
friction in the cartridge, offset due to 
drive tilt, and disk runout, the DMA 
engineering staff employed another 
proven large-disk technique: embed- 
ded-servo head positioning. 

The embedded-servo technique 
eliminates any requirement for head 
alignment and is, in fact, a key to the 
successful use of hard-disk car- 
tridges. Servo codes embedded (i.e., 


recorded) on the disk guide the drive 
heads to the proper position by send- 
ing signals to the mechanism con- 
trolling the read/write head as the 
head passes over the disk. This tech- 
nique enables the drive to actually 
adjust the head position in the event 
of errors due to heat expansion or 
other factors. 

Embedded-servo positioning re- 
quires two steps. First, course posi- 
tioning allows the proper track to be 
located. Embedded-servo data is pre- 
recorded on the disk during the man- 
ufacturing process and is typically 
contained in the first 26 bytes of each 
sector on the disk. The servo code 
contains data for each track number 
on the disk. As the head crosses a 
track, it reads the servo data and a 
software routine calculates a demand 
velocity based on the difference bet- 
ween current track location and target 
track. Head speed is controlled, in ef- 
fect, by a linear-motor servo that 
receives continuous analog input 
from the drive's control electronics. 

In the second step, the fine-posi- 
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tioning servomechanism locates the 
read/write head within a half-track 
distance of the desired location. Pre- 
recorded signal segments A and B 
define the fine-positioning servo 
bursts. The edges of signals A and B 
are recorded along the center of the 
tracks so that a head centered exact- 
ly on a track will read equal ampli- 
tudes from both segments (see figure 
1). If the head is off center, one ampli- 
tude will read higher, the other lower. 
The difference is detected and used 
as an error signal to drive a linear- 
motor positioner to seek and main- 
tain the proper track center-line 
position. 


Drive Electronics 

Shrinking the control electronics to 
the limited volume of a 5%-inch drive 
was no small task. This mission was 
complicated by the circuitry for the 
embedded servo and voice-coil head 
positioner. 

We developed a dual micropro- 
cessor-controlled system to conserve 
space as well as to partition functions 
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! TM of Digital Research, Inc. 
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MEM * 80: == 
$-100 Single Board ec 
Computer = Single 
or multi processor 
capability a Pro- 
grammable master 
or slave selection 

8 Redundant pro» 
cessor manipulation 
B 4MHz Z80A or 
6MHz Z80B CPU m : 
64K RAM and 2K EPROM with monitor 
E 2 serial, 2 parallel, 4 timer 
ports m Bi-directional inter- 
processor channel & Dual TRSESNEPE S 
mode serial ports interface msaa S fae MEC 
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TELEVIDEO, VISUAL, IDS, OKIDATA, EPSON, HOUSTON INSTRUMENT 


DYSAN, C.ITOH, TANDON, SWTPC, AMDEK, NEC, IBM, DEC, ESPRIT, QUME, GTCO, SANYO 


COMPUTERS 
CROMEMCO Best Price | 
Anywhare 


$ 


CS1D2E 256K RAM, 68000 & 280. .4,396 
CSTHDSE 612K RAM, 68000 & 280 
20MB hard disk, one 5%" 
fioppy disk, ...........7,696 
1 to 12 users, 68000 CPU, 258K to | 
WICAT 4.5MB RAM, 10MB to 474MB hard 
disk, graphic.....,..9,000 & up 
DU AL 68000 CPU, 80MB SMD hard 
disk, intelligent I/O, UNIX, relational 
database ,.... 2 65S» CALL 
Nornh IES one ic at cess ee ee ra CALL 


SWTPC, HELIX, DYNABYTE, TERAK..-...CALL 
YOUR OWN PERSONAL ROBOT......,.2,215 


MODEMS 


D.C. Hayes — Smartmodem 

300 beud..... 

1200/300 baud 

*1200B modem & communication 

EN, » wien Y S 

Auto Link 1200..........450 

wie UF, tim oo . 400 

212A...... 2... 595 

Smartcat 300 ree 200 

"eripit 300/1200... .....455 
a ww s € » € $ 9 5 » 9 V 130 

*300 baud modem W/SW... 389 


USR 
UDS 


Novation 


Ven-Tel 


SOFTWARE 


dBase ll 
Redding 


Ashton-Tate. . ,. 


Asyne micro to mainframe. . . 

Alpaca micro to micro.......450 

Crosstalk Microstuf........160 
Accounting software 

"Accounting Plus.... 

*Lagal Timekeeping & 

Accounting 

"Peach pak (GL,AR,AP}.. . 

| A re 
CPAid "Master Tam. cc eae 
Microsoft Multiplan. ...... 
Word processing 
LUS. Easy Writer Il. 
MultiMate — *Word Processing 
(BM Concurrent CP/MB6 package 


TERMINALS 


Zenith 2-29 Smart terminal... ... . CALL 

ZT-1 with modem... .,.....488 

Hazaltina ee eee . 588 

Esprit Il} emulate Televideo 350. 865 

Esprit lll color terminal. ,.,..875 

Talavideo ta T. EL ee eee s: 740 

BEAR Ve C LR 4,909,099 

| Visual -——Em, 
| 55 gran... wee sooo 225 
SIDON vss. arro cats aL BM 

5850 graphie. s seasea rs 2,150 

Wyse IRE pP IS us 

Viewpoint , «CALL 


ADDS color terminal. .... 
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Gritalk business graphics... . 400 | 
.100 | 


2. CALL | 
«c». 220 | 
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PC COMPUTERS 
Epson QX-10 Computer 


Best word process ng systum IFor local customer 


anty) 
Cromemco C-108P...,.,.. pr ter +.» 1,890 
Televideo, Morrow Design, LNW. aaa a a -CALL 


5 —R—ÀI—Ó——Ó 


IBM COMPATIBLE 


Zenith 
2110 
8/18 hit, color board, 


Dual drives, 128K RAM, 


225 x640 graphics. . . CALL 


ZW-110-32 
ZVM-135 


RGB color monitor 


640x480........; 


Corona 


with 11MB hard disk. . , CALL 


. » 560 


128K RAM, 320K floppy, 640 x 325 graphic, 


green monitor ser, & par. port, DOS, 


GW BASIC, MultiMate word processing, PC 


TIU a E eee Fa 


Eagle 


t + 4 € 


CALL 


128K RAM, two floppy disks, monitor, two 
ser, & one par. ports, EagleWriter, EagleCalc, 


MS-DOS, and CP/M-86......... 
Columbia 


CALL 


128K RAM, two fioppies, 2 Ser. & 1 par. 
ALL 


apap ted t 


ports, softwarB.... 
IBM PC.......- * ix 

Portable Computer 
Corona 


Rt 


PPC-1 128K RAM, one 320K 


ael monitor, and serial 


Columbia, Televideo . . M X 
AST, Quadram, LNW cards. . . 


- , -CALL 
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PRINTERS 
BANANA EY cpa Och cd eee pte PEO 
IDS 
Microprism 110 cps, 84 x84 graphic. pin & 
friction feed, ser./par........459 
Prism 132 200 cps, 132 col. . ..1,100 
with graphic........ «+ + 1,180 
with graphic, color, friction . . 1.590 
Gemini 10 — 100 cps............ ...339 
15 cr eck NEMO 
n FX- 80 160 cps. Bas . 560 
"ee FX-10D.. ics ca a OROL, 
| Okidata ML SBA. ust)... T 
84 Par... cece eee 2, 960 
MCCC Von 
B. Locros .. .840 
MT 160L 160 cpB........- 22225,8620 
mT 1602 200 cps....... essc state 
C.ITOH Prowriter | par. ..... s. 410 
8800 two colors... . .. .. 1,050 
Toshiba aF ac dts he S. sees Pr 
*Letter Quality * 
Dynax 15 13 cps (Brother).......-..520 
Brother HR-1 12cps...... oos 786 
Silver Reed og ee ee 699 
Transtar d 9]... ee aaa 4 
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Diablo. p las. ees 
C.ITOH F-10 Starwriter 40 cps.. .. 1,185 
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MONITORS 
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| *ZVM-135 840 x480... .,...5560 
Amdek color 1 137,.,...... s... 340 
"color i RGB,............8699 

color IV 720 x 400, .. 

300 green... .. se 

NEC 12" gean., sessa. 

1203 HG6GB....52.4.222 22 
Taxan color monitor... ...... 330 
ATOE ia usaziceCs a ADR ,. 149 
PLOTTER/DIGITIZER 
Houston Instrument OMP-29..........1.796 
DMP-40...... ss. . 796 
DMP-41 & DMP-42....... CALL 
Hipsd Digitizer...,...... CALL 
Amdek XY plotter, ]pen.........- 665 
8 pans......, 1,095 
Swaat.P “Plotter... ce eee 510 
GTCO *graphic analysis package 

widigitizer for IBM.......2,500 
Tandon Driva 100-2.......... s sere (DU 
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*&* FLEXIBLE DISK CONTROLLERS FOR IBM 
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EMBEODED 


TRACK 
NUMBER 


Figure 1: This diagram shows how the servo data is embedded on the disk to facilitate precise 


positianing of the heads over the tracks. 


and simplify the hardware. One 
microprocessor is dedicated to I/O 
(input/output) status purposes in- 
cluding front-end function, safety 
checks, and fault algorithms. This 
microprocessor also preformats all 
SEEK commands into the form re- 
quired by the second microprocessor, 
which controls all the internal com- 
mand lines of the embedded-servo 
system. 

The second microprocessor also re- 
ceives embedded-servo information 
from a servo decoding unit—a 
custom, large-scale integrated circuit 
(LSI)—which gives the micropro- 
cessor the information required to 
perform the basic disk-drive servo 
functions: track following and seek- 
ing, rezeroing, and loading and re- 
tracting of the heads. 

Partitioning these operations be- 
tween two microprocessors helps 
achieve faster overall system 
response. For example, the second 
microprocessor may perform a SEEK 
while the first continues to handle all 
interface and safety functions; two 
microprocessors can handle emer- 
gency situations faster than a single 
processor. 

Two custom LSI gate-array chips 
were also developed to achieve the 
needed packing density and to man- 
age the servo data while protecting it 
from any accidental overwriting. 

The first gate-array chip is commit- 
ted to servo control of the spindle 


and is a 200-gate array that includes 
spindle-motor commutation circuits, 
a spindle-speed control servo, a 
speed-safety function, and a 10-MHz 
crystal oscillator. The second, an 
800-gate array IC, decodes the digital 
information within the embedded- 
servo fields. Erase-gap detection, sec- 
tor decoding, the location of index 
marks, track timing checks, and sam- 
ple pulses for fine positioning of the 
heads are all controlled by this chip. 

If the drive were ever to overwrite 
the embedded-servo fields, data 
could be irretrievably lost. To prevent 
this, a series of hardware and soft- 
ware safety checks works to protect 
both the embedded-servo fields and 
the data on the disks. The decoding 
gate-array chip checks hardware 
before clearing the way for a WRITE 
operation. The heads can respond 
within microseconds to any unsafe 
condition spotted by the gate-array 
chip. Software checks are also writ- 
ten into the drive firmware to enable 
the WRITE functions. The software 
will not proceed with a WRITE 
operation until two successive em- 
bedded-servo sectors have decoded 
the same track identification and no 
fault conditions have been found in 
the drive. 


Packaging and Power Drain 

In almost every respect, currently 
available hard-disk Winchester drives 
can meet the requirements imposed 


Don't take 
no for an answer! 


WINCHESTER CARTRIDGE DISK DRIVES FOR MICROCOMPUTERS 


OMA Systems 


Other 
Feature 5%“ Drives 


no no 
no 


Now in production 
Data interchange 
Contamination control 


Retractable heads 


Standard cartridge no 
40 ms access time no 
5 Mb capacity (formatted) yes 
Capacity growth capability no 
Removable-only drive yes 
Fixed/Removable drive no 


A comparison of Winchester 
cartridge disk drives shows there's 
really no comparison. 

Only DMA Systems allows you to 
interchange data between drives. 

Only DMA Systems has a unique 
retractable head that ensures data 
integrity by never touching the disk. 

Only DMA Systems has a self- 
sealing clean air system that prevents 
contaminants from reaching the data 
— eyen after thousands of insertions. 

And only DMA Systems gives 
you a choice of fixed/removable or 
removable-only drives, Both mod- 
els match mini-floppy front panel 
dimensions and adapt to existing 
54" Winchester drive controllers. 

Whats more, DMA Systems is 
the only manufacturer delivering 
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microcomputer Winchester cartridge 


disk drives. 
But DMA Systems drives dont SYSTEMS 
just outperform other cartridge sys- Just what the industry needs 


tems. They outperform all other 
types of microcomputer backup. 
Consider the alternatives... 
Floppies have low capacity poor 
reliability and slow access time. 
Streamers are unreliable and 
cant provide random access. 
There's only one drive manufac- 
turer who can answer "yas" to all of 
your needs: DMA Systems 
For more information write 
DMA Systems, 601 Pine Ave- 
nue, Goleta, CA 93117 Or 
call (805) 683-3811, 
Telex 658341, 
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DAISY WHEEL 
PRINTER 


e Full Olivetti 


typewriter 
wüarranty 


e ULL. 
Listed 


FEATURES 


NOW 
$495 


Seay 
plus shipping 


e Typewriter operatian with nothing to disconnect 9 10, 12 or 15 characters per 
inch switch selectable e Portable with carrying case e Entire interface mounted 
inremally in the Olivetti Praxis 30 typewriler e Underlining e Cables available far 
most computers e Service from Olivetti dealers e Centronics compatible parallel 
input è Built In self test e ala ribbon e 2nd keyboard switch selectable, 


125 NORTHVIEW RD., ITHACA, N.Y. 14850 
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by portability or transportability. 
They are reliable devices with built- 
in safety features and a high toler- 


| ance for abuse. But two issues still 


need to be addressed: packaging and 
power. 

It is too early to say how the drives 
will ultimately be integrated into 
portable or transportable systems. 
Now, they are packaged as separate 
accessories that connect with a short 
cable to the back of the computer. 
This means that, for the first time, de- 
signers of small hard-disk drives will 
be concerned with appearance and 
with an exterior that can withstand 
scratches, heavy weights, and an oc- 
casional drop off a desk. Manufac- 
turers will also be pressured to fur- 
ther decrease size and weight, anti- 
cipating the day when hard disks are 


| the standard storage medium for 


portable and transportable com- 
puters and have moved inside the 
“box” to take the place of fading 
floppy disks. 

Most hard-disk drives were de- 
signed for integration into a desktop 
or console cabinet, with no real 
limitation on the power required for 
driving the high-speed spindle. 
Drives now draw more than an 
ampere of current and dissipate up 
to 30 watts of power. This would 


| quickly drain any battery pack that a 


user would be willing to carry. There- 
fore, despite any designer's best ef- 
forts to reduce power requirements, 
true portability is still unobtainable. 
Computers with hard-disk storage 
are still restricted to locations with ex- 
ternal power sources, including the 
12-volt cigarette-lighter jack available 
on most automobiles. 

Despite this reservation, however, 
there is no question that the hard- 
disk cartridge will soon be a feasible 
storage medium for every class of 
small computer. In terms of conve- 
nience, capacity, and removability, it 
may soon be the only viable 
alternative.W 


David A. Sutton is the engineering vice-president 
of DMA Systems (601 Pine Ave., Goleta, CA 
93117). Prior to working at DMA, he worked at 
General Electric and helped found Information 
Magnetics Corporation. 


If you're buying a small busi- 
ness computer, there are a few 
things you ought to know. A 
lot of things. 

You can spend several 
thousand dollars and still have 
a system that wont expand 
with your business growth. So 
we took this ad to point 
out the facts about 
Zeus 4... 


... because multi-user is 
better than multiple single 
users. 


Once you grow 
beyond your own 
personal computing 
needs for business, it no 
longer makes sense to buy 
a single user computer. 

The cost alone—aside from 
the inefficiency of not being 
able to share data and to com- 
pute interdependentiy 
in an office environ- 
ment— makes this 
option obsolete. 

The Zeus 4 allows up to 
eight users to work from one 
system at the same time. Each 
can have his own terminal, 
CPU, and active memory. Each 
shares ample file storage in- 
cluding floppy backup. And 
each has a second port for his 
own printer or telephone 
modem. 


... because multi-processor 
is better than single 
processor. 


With the Zeus 4 mult- 
processor there is no loss in 


power or speed of operation 
when several users compute 


|o cum m 


at the same time. Single 
processors bog down with 
simultaneous use. Plus, the 
Zeus 4 gives you total flexibility 
in computing with true shar- 
ing of data (not just passing 
from one to the next) in a 
complete multi-user environ- 
ment. The operating features 


m 
and speed of the Zeus 4 leave 
single-processor units in the 
dust. (We have documented 
benchmark data to support 
this— write us and well send it 


to you.) 


... because standard 
programs are better than 
non-standard programs. 


You can use your Zeus 4 
right away because OSM pro- 
vides you with industry stan- 


Leus 4 because... 


available to Zeus 4 users. Write 
us for a free software directory. 


... because you can buy 
the Zeps 4 for less than 
$1,300 per user including 
Winchester. 


When you think of 
— what you'd have to 
put out for eight per- 
sonal computers, the 
Zeus 4 Computer looks 
pretty good. Even when you 
add the cost of terminals and 


other peripherals, you cant 
beat the Zeus 4's cost 
effectiveness. Plus 
if your Zeus 4 ever 
needs maintenance, 
OSM covers you on its 
Limited Warranty and Replace- 
ment Plan through nearly 
200 nationwide locations of 
RCA Service Corporation. 
©  Ifthese reasons 
€ sound compelling to 
you, act now to see 
a Zeus 4 in action at your 
local OSM dealer. To find the 
dealer nearest you please call 
1-800-538-5120 or in Cali- 
fornia, 415-961-8680. Or write 
to OSM at the address below. 
We want you to learn more 
about Zeus 4. Because. 
CGM Your power to expand. 
USM Computer Corp. 665 Che Ave, Mountain View, 
CA 94043 DSA 
Zeps 4 a lrademark of OGM Computer Corporation. CP/M is 
a registered tradernark and MP. M is a trademark af 
ue aia are n rini a ni a as ERE 
|. Yes wantioknow moreabout the Zeus because... 


dard word processing software, | *«———— — — — — — ——— 


electronic spread sheet, and 

a powerful data base manage- 
ment system. In fact, there 

are over 5,000 standard 
CP/M* and MP/M" programs 


Circle 340 an inquiry card. 


Cirdeone Dealer Distributor OFM Renier End-user 
Send Ro M Commenta 665 Clyde Ave. 
Mountain View, CA rey 


“THE VICTORY FACTOR. MICROCOMPUTER 
ARCHITECTURE WITH NO END IN SIGHT 


Real UNIX" Power. Real-Time Speed. tasks in as little as 100 usec. So now you second, the non-multiplexed VMEbus is 
can run several UNIX programs at once. an order of magnitude faster than the bus 

Victory Computer Systems announces — Or use your FACTOR to monitor auto- implemented in today's most popular 
the FACTOR—the first 16-bit multi-CPU mated equipment while simultaneously microcomputer systems. Even if you 
computer that gives you pure UNIX pro- — processing words and data for upto 24 don't run a factory, the FACTOR's speed 
gramming power with real-time response. fully supported users. will mean faster throughput as your 
We did it with a system architecture that computing needs grow. And growth is 
simultaneously implements an entire array (The VMEbus. Faster by a factor of 10. what the Victory FACTOR is all about. 
of 16-bit single board computers. Each 


SBC has its own MC68000" CPU, 256 The FACTOR's CPUs communicate Exponential Growth. FACTORED-In. 

kilobytes of dual-ported RAM, and over the VMEbus—an advanced new 

VHTX — a rugged, real-time software-on- backplane design with 6 card slots, 4 The FACTOR's expansion-oriented 

silicon operating system that switches bus arbitration levels and 32-bit address architecture will take you far beyond 
and data paths. At 20 megabytes per today's performance horizons. In pro- 


LINIX i$ B trademark of Bell Laboratones. VRTX m a trademark of Hunter & Ready inc. Elhernei is a trademark of Xerox Corporation. MC68000 is a trademark of Motorola 
Inc UNIPLUS is a trademark of Unisoft, inc. 780 is a trademark of Zilog, Inc. CP/M is a trademark of Digilal Research, Inc. "The VMEbus i& supported by Philips /Signetics. 
Mosiek, Motorola and Thompson-CSF 


cessor power. In multi-channel industrial 
I/O flexibility. In on-board memory. In 
built-in mass storage options. In the 
number of fully supported users. And 
there's no end in sight. 

In designing a multi-user system with 
real-time speed, you've always had many 
factors to consider. 

Now there's just one. 


We ve got more to tell you about the 
Victory FACTOR. To get the whole story, 
give us a call today. 


THE ARCHITECTURE DF INTELLIGENT COMPUTING. 


©Copyright 1983 Victory Computer Systems, inc 


Outside CA: 1-800-221-2419 
Inside CA: 408-295-4600 


Or TELEX 176-431 ANS: VICTORY SNJ 
OEM QUANTITY DISCOUNTS AVAILABLE 


Sysiem Hardware: 

C) Each single board computer with 16-bit 
MC68000 CPU, 256 Kb dua! ported RAM, VRTX 
real-time executive in PROM, 8 RS-232C serial 
ports, and a Centronics-compatible parallel port. 

O New international standard 20 Mb/sec VMEbus.' 

C] Optional 1 Mb RAM expansion board. 

CI Mass storage: Hard disk, floppy disk, and removabla 
cartridge hard disk built-in. (29-104 Mb UF) 

O Fully supports Molorola 2 MHz |/O bus and 
industrial control interface cards. 

D Aiphanumeric terminals in grean, international 
amber, or Color. 

D Graphics terminals in monochrome or color. 

D Optional coprocessor board for concurrent execution 
of CP/M" on four Z80's, each with its own 64Kb RAM. 


System Software: 
CI JNIX (UNIPLUS" ) operating system (includes "C" 
uage). 

C) vix real-time operating system standard in PROM. 

C) Avarable languages: SMC Basic; Fortran '77; Pascal 
(IEEE Standard), RMCOBOL ANSI '74 Standard 
(Ryan-McFarland). 

D Ethernet" local area network interface. 

D 3780. and 3270 data communications protocots. 


COMPUTER SYSTEMS INC. 


2055 GATEWAY PLACE SUITE 300 
SAN JOSE, CALIFORNIA 95110 
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fine German machines to work. 
Some people drive them once they arrive. 


The tradition of high quality, high performance German 
craftsmanship and engineering is legend. And while we most 
Often see that tradition in action on America's streets and 
highways, it is in America's business offices that its future 
holds the most promise. 

The BASIS 108 is the proof. 

This powerful small business computer passes higher- 


priced competitors with case. Its dual 


processors — for CP/M* and Apple II* 
compatibility — open up the largest 
z library of microcomputer software 
M and plug-in peripherals available today. 
— This unique combination also provides 
compatibility with other popular languages, including 
Pascal™ and LOGO. 

The detached keyboard is a work of art and practicality. 
Lightweight and low profile, it features a full one-meter cord 
for comfortable operation on your desk — or your lap. There's 
a full 128-key ASCII character set. Fifteen user-definable 


function keys that can provide access to 60 distinct functions. |j 


A nine-key cursor control block. And a convenient cighteen- 
key numeric pad. For special applications, you can also 
custom map the keyboard with a simple exchange of ROMs. 

And there's morc. RGB and composite NTSC or PAL 
video. Keyboard-selectable 80-or 40 column display. 


High resolution color graphics. Parallel and serial printer 
interfaces. Easily accessible outboard I/O connectors. Six 
Apple II-compatible card slots for peripherals expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassis is cast aluminum, eliminating heat 
and RFI interference problems. And there's plenty of room 
for internal expansion to include hard disk drives and 
other peripherals. 

The BASIS 108. Microcomputings5 "Best Of Both Worlds’ 
German craftsmanship and American business savvy. 
CP/M-based business computing and Apple II-based personal 
computing. High performance and surprisingly low cost. 
The BASIS 108. A computing machine finely tuned to handle 
the fast tracks of business today. Call your BASIS dealer for 
a test drive. Or call toll free in the US. (800) 222-0626. 


BASIS 


INCORPORATED ud 


5435 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408) 438-5804 TWX: 910-598-4512 


Circle 48 on inquiry card. 


CP/M® is a registered trademark of Digital Research, Inc. Apple H° is a registered trademark of Apple Computes, Inc. Pascal is a trademark of the Regents of the 
University of California at San Diego. Perfect Writer.” Perfect Speller,” Perfect Filer,” and Perfect Calc^ are Trademarks of Perfect Software Inc. 


Model 100 


The Radio Shack TRS-80 


The power of this machine resides in the strong integration 
among the built-in software packages 


I first laid my hands on a TRS-80 
Model I back in 1978, and I was 
amazed at what it could do. It 


by Mahlon G. Kelly 


seemed obvious to me (and to many 
others) that the microcomputers that 
were then appearing—IRS-80, PET, 


Photo 1: The Radio Shack TRS-80 Model 100. 


Apple, and their ilk—would revolu- 
tionize how many of us do our work. 
Five years later, it’s hard for me to 
remember what it was like not to 
have a microcomputer in my office. 

I have used more than 20 brands of 
microcomputers. All had their ad- 
vantages and disadvantages and 
most did what was expected of them, 
but none excited me like that first 
generation—until now. The excite- 
ment is back: the TRS-80 Model 100 
is the precursor of another revo- 
lution. 

The Model 100 is very different 
from its predecessors: the portable 
and pocket computers. The por- 
tables, all more than 20 pounds in 
weight and with delicate disk drives, 
arent suited to go wherever you 
want. The pocket machines can be 
easily carried around but are 
inadequate for large jobs because of 
their limited keyboards, displays, 
memory, and speed. I have often 
dreamed of a computer—one that 
had a typewriter keyboard and a use- 
ful screen display—that I could hold 
in my lap, carry from office to office, 
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and use for jobs I would otherwise 
do on my desktop machine. 

The Model 100 is just what I 
wanted, a fine stand-alone machine 
that is also ideally suited for hooking 
up to other computers, either directly 
or over the phone. With its excellent 
text editor, you can use it as an elec- 
tronic scratch pad and then exchange 
its contents with machines that have 
more storage, you can use it to 
transfer data between incompatible 
machines, you can use it as a remote 
terminal, you can use it to gather 


field data, or you can simply use it 
as an excellent stand-alone machine. 


Physical Description 

The Model 100 is a little under 2 
inches thick and about the size of a 
typical sheet of typing paper (see 
photo 1). The top surface has a full- 
size keyboard and an LCD (liquid- 
crystal display) showing 8 lines of 40 
characters each that can be adjusted 
for clarity at various viewing angles. 
Around the edges are several sockets 
and switches, which should give you 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 


períorm like a DECwriter? III. 


The Datasouth DS120 gives your DECwriter? I the high speed printing 
and versatile performance features of the DECwriter? LII at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 
s 165 cps bidirectional printing 
e Horizontal & Vertical Tabs 
e Page Length Selection 
* 110-4800 baud operation 
e 1000 character print buffer 
e X-on, X-off protocol 
e Self Test 


e RS232 interface 

e 20 mA Current Loop interface 
* Top of Form 

e Adjustable Margins 

* Double wide characters 

è Parity selection 

e Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


tage of today's higher speed data 
communications services. LSI 
mi r electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


datasoutl) computer corporation 


4216 Stuart Andrew Blvd. « Charlotte, North Carolina 28210 « 704/523-8500 
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an idea of the power of this com- 
puter. There's an on/off switch, two 
switches for the modem (one for 
choosing originate or answer mode 
and another for choosing between a 
direct connection and an acoustic 
coupler), and a push button for reset. 
It also has sockets for a power trans- 
former a bar-code reader, a tape 
recorder, a DB-25 connector for 
RS-232C communication, a modem 
connection to a phone line, and one 
for a cable to a Centronics-compatible 
printer. The transformer and cables 
aren't included, but they're inex- 
pensive. On the bottom are sockets 
for additional ROM  (read-only 
memory) and a bus connector, both 
of which hint at things to come. 

Power can come either from an AC 
outlet or from four AA alkaline bat- 
teries. Either source continually 
charges nickel-cadmium (nicad) cells 
that maintain the memory. The four 
AA cells will last about 20 hours; a 
light on the top warns when they're 
low. If they run down, the nicads will 
maintain the information already in 
the computer for many days. A 
switch on the back disconnects the 
nicads when the machine is going to 
be stored, but that will delete all the 
information in the memory. 

The Model 100 is available with 8K 
bytes of RAM (random-access read/ 
write memory) for $799 or with 24K 
bytes for $999; more can be added for 
a total of 32K bytes. Files and 
programs remain in memory until 
they are deliberately killed. This shar- 
ing of memory makes the 8K-byte 
version of the machine virtually 
unusable for anything serious. 


Keyboard 

The keyboard is as good as any I 
have used on a microcomputer or 
terminal. It's of standard size and the 
feel is excellent. There's nice audible 
feedback on each key, and the auto- 
repeat feature has a natural feel to it. 
A touch-typist will be right at home. 
Besides the normal typewriter keys 
(including a Caps-Lock), it has six 
special keys. Control and Escape keys 
are available mainly for use with the 
telecommunications program. The 
Model 100 itself also responds to con- 
trol characters—for example, Con- 


Modem, 
schmodem. 


If you re thinking about getting a 
modem, you're thinking about getting 
information. 

Dow Jones. THE SOURCE?" 
CompuServe™ You want to access a 
computerized data base, and you think 
you need a computer to do it. 

Wrong. 

What you really need is a simple, 
economical way to get at the answers 
in the computers. But by the üme you ve 
bought a modem, software and the 
right connections for your personal 
computer, you ve spent a fair amount 
of money on a fairly awkward arrange- 
ment. On the other hand, you're 2/3 
of the way to the price of a better idea. 
Give yourself a break. 

Get Scanset XL™ the Personal 
Information Terminal. 

For a few more dollars, you'll get 
a lot more utility. Ac $895, Scanset XL 
takes the tedium out of passwords 
and answerbacks, and it will even speed 
you directly through to frequently- 
used files. 


But best of all, 


it leaves your 


personal computer free to compute. 

Scanset XL is as easy to use as 
an autodialer. Because in addition to 
a modem, theres a 36-number pro- 
grammable autodialer built right in. So 
instead of the 30 or so keystrokes it 
can take to access a data base, you press 
one button. Scanset XL takes care 
of the rest. 

And once youre on-line, Scanset 
XL lets you save information directly 
to your personal computer or printer. 
No need to waste valuable access 
time for data manipulation. Who 
knows? With the money you save, you 
may decide to explore some of the 
other 1200 available data bases. 

Or, use Scanset XL for simul- 
taneous voice and data communica- 
tions. It's an extraordinary new way 
to exchange verbal and visual ideas 
when the facts, alone, don't speak 
for themselves. 


At $895, Scanset XL comes with 
the telephone built right in. But at 
$649, you also have the option of a 
phoneless Scanset™ Whichever you 
choose, both models come complete 
with valuable subscription offers to 
Dow Jones News/Retrieval® THE 
SOURCE, and the Comp*U*Store™ 
discount buying service. So you can 
start getting information moments after 
you get your Scanset out of the box. 

Find out how simple it can be to 
get answers from computers. Call us 
at the toll-free number below, and welll 
send you what you need to know. 

The whole schmear. 


1-(800) 228-2028 EXT. 61 


OD SCANSET 


THE PERSONAL INFORMATION TERMINAL FROM TYMSHARE 


TYMSHARE, INC 


POTOS VALLE Y GREEN DRIVE 
CUPERTINO CA 95014 
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Scanset and Scanset XL are trademarks of 
share, Inc 
URCE ø a mark of Source Telecom: 
Feader $ ges As a subsidiary of The 
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Dow Jones News/Retrieval is a trademark 
ot! Dow Jones & Company, Inc 
CompuServe s a trademark of 
CompuServe, Inc. 
Comp"L'Siore rs a wadernark of 
Comp-U- Card ol Amenca inc 


trol-H sends a backspace and Con- 
trol-I does a tab. There's also a Tab 
key, although you cannot define the 
settings. 

The Num key latches in the down 
position and redefines a cluster of 
keys on the right half of the keyboard 
as a keypad for data entry. In some 
ways this is nicer than a separate key- 
pad, because your fingers are always 
near the Enter, Backspace, and other 
keys. Code and Grph sit to the right 
and left of the space bar. They let you 
type in special graphics and 
alphabetic (foreign-language) sym- 
bols that are represented by ASCII 
(American National Standard Code 
for Information Interchange) num- 
bers higher than 127. The keyboard 
has different characters for both 
shifted and lowercase Code and 
Grph modes. Unfortunately, because 
these are not standard characters, 
they won't be recognized by most 
printers. 

Above the main keyboard are 16 
special-function keys, eight of which 
are definable. The right-hand four are 
arrow keys for moving the cursor. I 
find them awkward to use; a cluster 
would be much better. To their left 
are four permanently defined keys: 
a Pause/Break key that makes a pro- 
gram pause or stop, a key for send- 
ing material to the printer, a Label key 
that causes the definition of the 
software-controlled keys to be dis- 
played on the bottom of the screen, 
and a Paste key that's used with the 
text editor. The eight left-hand keys 
are definable, serving different 
purposes with different software. 

The only problem 1 have found 
with the keyboard is that, when it's 
sitting on tap of a desk, your thumb 
is likely to hit the lower edge of the 
case before it actuates the space bar. 
It's better if you put something under 
the back of the case to tilt the key- 
board, but it would have been nice 
if the lower edge of the case had been 
slightly cut away. Others have com- 
plained about the popping noise the 
keys make when they're pressed. 
Some people, however, don't mind 
the sound the keys make: when 1 
loaned the machine to a student to 
use during an exam, none of his 
neighbors complained. 
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Software 

The way that the programs in ROM 
are integrated with each other and 
the machine makes the Model 100 
revolutionary. Contained in 32K bytes 
of ROM are the BASIC interpreter, a 
versatile text editor, a telecommuni- 
cations package with advanced fea- 
tures that supports both RS-232C 
hook-up and 300-bps (bits per sec- 
ond) modem communication, a 
schedule book, and an address book. 
The address book also contains the 
phone numbers for the auto-dial 
modem. 

When you first turn on the ma- 
chine, you see a menu with the files 
and programs, the time, day, date, 
and the available memory, Five pro- 
grams (BASIC, TEXT, TELCOM, 
ADDRSS, and SCHEDL) are in 
ROM. Two RAM files, ADDRS.DO 


The way that the 
programs in ROM are 
integrated with each 

other and the machine 
makes the Model 100 
revolutionary. 


and NOTE.DO, are needed if the 
address and schedule books are to be 
used. Files are designated by three 
suffixes: .DO(cument), .BA(sic), and 
CO(mmand). A broad reverse-video 
cursor covers the file names and is 
moved by the arrow keys. Pressing 
Enter either executes the program 
pointed to by the cursor or, for a .DO 
(ile, enters the text editor and loads 
that file into it. 

Microsoft is selling the operating 
system and BASIC to others, and this 
system may become a de facto 
standard. The NEC notebook com- 
puter that has recently been intro- 
duced is very similar, partly because 
it uses much of the same software. 


Text Editor 

The text editor is the most com- 
monly used program. It’s used to 
create and edit documents (including 
the files for the address and schedule 
books), and it also serves as the 


BASIC editor. It's simple but very ver- 
satile; it is nof a word processor, how- 
ever. When a document is printed, it 
is presented exactly as it occurs in the 
memory; no provision is made for 
page control, variable margins, and 
the other things that a word 
processor should do. But a simple 
BASIC program can be used to 
format a file (see listing 1). 

The text editor is simplicity itself in 
concept. Only eight things can be 
done: text can be inserted, marked, 
deleted, copied, or searched for; the 
cursor can be moved; and files can be 
saved to or read from tape. No type- 
over mode is available. To replace 
text, it must first be deleted, by either 
backspacing over it or by marking it 
and then cutting it out. Being 
permanently in an insertion mode 
may be confusing if you're used to 
more typical text editors, but the 
Strangeness soon goes away. When 
pressed by themselves, the arrow 
keys either move the cursor up or 
down or one character to the right or 
left. They can also be used to scroll 
through the text. Pressing Shift and 
an arrow key either moves to the top 
or bottom of the screen or one word 
to the right or left. Pressing the Con- 
trol key and either horizontal arrow 
moves the cursor to the beginning or 
end of a line; with the vertical arrows, 
Control moves to the top or battom 
of the document. When supple 
mented by the Find function, the 
arrow keys make it easy to position 
the cursor anywhere in the text. 

Cut-and-paste operations are just 
as easy. Pressing the key marked Sel 
(for select—function key F7) and then 
moving the cursor makes everything 
that the cursor passes over appear in 
reverse video. Text can be "un- 
marked” by pressing the Break key, 
moving the cursor back over the text, 
or pressing the Sel key again. Press- 
ing Cut (key F6) removes the marked 
text, saving it in the paste buffer. If 
you press Copy (key F5), the text 
goes to the buffer but isn't removed 
from the document. At any time, 
pressing the Paste key puts the con- 
tents of the paste buffer into the 
document in front of the cursor. 

I do have some criticisms of the 
editor. It's easy to find a string, but 


XCOMP sat down to design a 
truly distributed IBM network so 
versatile and complete that it 
would satisfy any user's needs. 
It seems too good to be true, 
but we did it! 


X-NET is so advanced that it can only be imitated: 


It has all the features of standard networks and » 
many more. And, because it is not dependent ona 4. 


central file server you save the high cost of that- 


hardware. 


Call our sales department today for 
complete details on X-NET. The 
exclusive network of PC-DOS 2.0! 


CONTROLLERS 


XCOMP manufactures a 
complete line of controllers 
for all popular drives. The 
X/R Series is a controller for 
3 to 300 megabyte drives. 

We also produce a $100 
controller package, A 
microprogrammable data 
board is common to each 
package and operates with 
a second drive interface 
board. Buffer size is 256 
bytes, with disk data rate 
up to 10MH2z. 
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HARD DISK 
SUB-SYSTEMS 


10 megabyte and 16 
megabyte hard disk 
sub-systems for the IBM PC, 
Apple !! and {Il and nearly 
all popular personal 
computers. 

XCOMP sub-systems are 2 
to 3 times faster than many 
of the competition's and 
come complete with our 
extensive software. 
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PACKAGE 
DEALS 


Exceptional prices on 10 and 
16 megabyte formatted 
drives and controllers. The 
ST/S for $100 computers and 
the ST/R for single board 
computers. An optional Z-80 
adapter allows for simple 
plug-in convenience. 
Optional equipment 
includes software, cables 
and cabinetry. 


THE TOASTER 


E 


THE TOASTER is a hard disk 
sub-system containing TWO 
REMOVABLE 3.9", 5 
megabyte cartridges. THE 
TOASTER provides unlirc' 
storage and conveni 
back-up with to* 
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Listing 1: A Model 100 BASIC program to format text output, This program was placed in 
the public domain by Ed fuge of Tandy. 


1 'MEMPRT.I00 Ed Joge — (04/19/83 
2 '<GRPH>p causes forced end of page 
3 ‘Defaults for aargins (LR), print 
A” title on pace 1 (H0$) and line 
3” spacing (LS) exist in line 20, 
à g 

7? 

10 CLSSCLEARZ0003S=0!FILES 

20 Lz10t R-65?HDE-" Y sLG=1 

30 C$-STRINGS(50 ,32) 1LNz02PG-1 

40 GOSUBIODTIMPUT",DO file to print "N$ 


enu-drlve 50 GOSUBLÜDTINPUT"Margins (L,R) — "IL, RIIFL=0THENL=1 
E ze J z d 60 L$-STRINGS(L-1,32) :G0506100: INPUT"Line Spacing (1/2) "ILS 
" 70 GOSUB10DTIMPUT"Enter page title"! 
BO GOSUBLOSSINPUT"Title on Pg.1 (Y/N) HDs 
85 ÜPENNSFORINPUTAS! 
ser cah add to d 90 COTOL10 
orks with aj CATS and. 108 PRINTG205, C$: PRINTEZU5 ,"" RETURN 


110 CLSSIFHS=""THEN PHS=LS4+DATES{COTOL40 

120 PHS=STRING$(R-8,32)4DATES 

130 TFH§<*“THENMID6 (PHS »L, (LEN(HS)) He 

140 IFHD$-"Y"ORHD$-"4"THENCQSUB 360 tPR$-LE 

140 PRd=L$ 

17$ TPLAD=S0THENGOTO330 

180 FOR.I-LENCPRS)TOR 

190 PRE=PRS+INPUT$(1,1) 

£00 —TIFEOFCL)THENCLOSETEN-t t GOTO28I 

210 —IFRIGHTÉ(PRE, 3 -CHRSCLO) THENPF- 1: GOTO270 
228 IFRIGHTS(PRE, 1)-CHR$ C128) THENPRÉSLEFT$ CPR$ 4-1) :GDTO330 
238  NEXTJ 

240 IFHIDS(PRS, J,1)-". "THENZ40 

290 JEJ-1:G0TO240 

260 NXS-MID&(PRS ,J41 , R) tPRESHIDE(PRE 1,4) :GÜTO280 
270 PRS-LEFTSCPRS,LEN(CPRE)-2) 

280 IFMID$(PR$,L ,3)=" "THENSOO 
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our applications i" 
anytime. 


Wem | | 


290 TFMIDS$(PRS,L,1)-" "THEN PRE-HIDSCPRS, 2, LENCPRE) 2 3 GOTO290 


300 LPRINTPRSiLN-LNH1; IFEN-ITHEN33U 
316 IFLS-ZTHEM PRINT?LN-LHH 

320 PR$-LS«NX$1NX$-""1GOTD 170 

330 FOR JIzLNTOASTLPRINTINEXTJA $PG=PG+1 
340 IFEN-ITHENMENU 


330 IFX&""THEN350 ELSEPRINTE150,"" T INPUT" «ENTER? = next page, <> = nonstop" i6 


368 CLSILPRINTPHS;LPRINTLS; "Page "PG 
370 LPRINTILPRINT:LN-4:GOTO18Q 


there is no provision to find a string 
and replace it with another. Second, 
it's awkward to add text from other 
files ("boiler plate" paragraphs and so 
on). The easiest way is to leave the 
document, enter the other file, and 
mark and copy the text to the paste 
buffer. You can then reenter the 
original document and paste in the 
text (that's not as hard as it sounds). 
You can also add text from tape, but 
that's really awkward and slow. It 
would be nice to have a command to 
insert or append text from other files. 


Another problem is that when you 
add text to the middle of a fairly long 
file (2000 to 3000 characters) it's easy 
to type faster than the characters 
appear on the screen. Because there's 
a type-ahead buffer, your input won't 
be lost. Nevertheless, the delay is dis- 
concerting, and long segments of in- 
serted text must be proofread after 
the screen catches up. However, if 
you're typing at the end of the file, 
you can’t type faster than the screen 
will display. In order to insert text 
into the middle of a very large file, I 
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Listing 2: A Model 100 BASIC program that 
determines the length of a Model 100 text file; 
it will not work on program files. 


5 DREA LUMIAREIBSESPRINTIFTLESLUM ERO GOTO 208 
I DEUT “What's the file*iFs 


LEG PRINT "File “DRHTI SFORZ H" otam" ii "ortus" 
116 PRDAO^or" INT tae) "utis. end Ti" records,“ 

120 O05 :0000 5 

240 PRINT “Error ro." JERR 

e qm § 


find it easier to insert text at the end 
of the file, mark it to be cut, and then 
paste it in where it belongs 

A further problem, and one that 
doesn't apply to just the text editor, 
is that there's no way of knowing how 
much mernory is occupied by each 
file. Listing 2 is a BASIC program that 
will tell you how long a text file is, 
although it won't work with BASIC 
programs. 

Finally, when you edit a file you're 
working directly with the text stored 
in memory. With disk-based editors, 
if you make a mistake you can reload 
the original file. If you do so while 
editing a file in the Model 100, the 
mistake is permanent. It's a good idea 
to save the file to tape or to another 
file before you edit it. (This rather 
important point is not mentioned in 
the documentation.) 

The small LCD screen isn't as nice 
for editing as a 24-line by 80-character 
video display, but when you get used 
to it it’s not inconvenient. I wrote this 
article on the Model 100 and then 
sent it to my LNW-80 computer for 
final editing and printing (using the 
Newscript word-processing pro- 
gram). By embedding the proper 
Newscript formatting commands in 
the text itself, the file was ready for 
printing as it left the Model 100. 


Address and Schedule Books 
These two programs, ADDRSS and 
SCHEDL, are virtually identical in 
what they do, and presumably they 
share the same ROM. They both 
simply find a block of text that con- 
tains a certain string of characters. 
The block, which can be someone's 


address and phone number or a de- 
scription of an appointment, is a long 
string that ends with a carriage 
return. The address function accesses 
a file named ADDRS.DO (which also 
contains the numbers accessed by the 
automatic dialing procedure in the 
communications software) while the 
schedule program looks at one called 
NOTE.DO. But the similarity and 
simplicity of these two programs 
dont negate their usefulness. You 
can, for example, create a list of items 
that have been flagged with special 
characters; when you search for the 
special characters, all flagged items 
will be displayed, The items could be 
appointments with your boss or the 
addresses and phone numbers of 
your field representatives. The files 
are created with the text editor and 
can be sorted and rearranged with 
fairly simple BASIC programs. It's 
also possible to send the found items 
to a printer. 


Telecommunications 

If the address and schedule pro- 
grams are simple, the communica- 
tions software (TELCOM) is the 
opposite. It's not hard to use, it just 
does so many things that it's hard to 
describe. When you move the menu 
cursor to TELCOM and press Enter, 
you go to mode 1 of the telecommu- 
nications package. Four possibilities 
are then offered by function keys F1 
through F4: Find a name and phone 
number in the address file, Cail the 
number to log on to a host, Stat, 
which lets you define the RS-232C 
parameters, and Term, which goes 
into mode 2, the terminal mode. 

Let's look first at how you might 
sign on to a bulletin board system at 
300 bps, with the number already in 
the directory. To use the modem you 
need a special cable. One end plugs 
into the Model 100, another into a 
wall jack, and the third is a socket for 
your phone. Although the manual is 
a bit confusing about this, telling you 
to plug the cable into your phone, the 
connections are obvious. The modem 
cable package is a great bargain. At 
less than $20, it includes an hour 
each on the Dow Jones and Compu- 
serve information utilities. 

The RS-232C parameters must first 
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The Universal Operating System: 
Finally, once and for all. 


The UCSD p-System* from SofTech Microsystems 
isn't like any other operating system you've ever used. 


y 
Because the p-System is the only truly portable, 
universal operating system ever developed, that's why. 


It's equally at home with all popular personal computers. 


Such as an IBM PC or Displaywriter, an Apple, a 
DEC, an HP an Osborne, a Philips, a Sage, a Tandy, 
a TI, you name it. It lets you develop applications 
that are portable to &bit as well as 16-bit micros. 


And we don't mean portable just at the 
source code level, either. 

We mean you can develop your pro on virtually 
any micro, compile to object code, and its totally trans- 
portable. So you can design programs once, and you've 
designed for the entire market. 

The p-System then actually broadens your 
potential customer base. With no significant 
reinvestment in programming time. 
You can reuse program components 


from one application to another, and even create your 
own library of utilities. What's more, the p-System's 
universality allows you to get your software up and 
running on new hardware as soon as it hits the market. 


Its about time. 


At SofTech seg i dpe saw an industry-wide 
need for an efficient OS that could honestly call itself 
universal. So, in 1979, we delivered just that. The UCSD 
p-System. And we've been delivering ever since. 

Asan ri yate a developer, we think you owe 
yourself an OS that lets ee broaden your market base 
and develop higher quality applications faster, less 
expensively, more dependably and more efficiently than 
ever before. 

All at the same time. All on one micro. 

Thanks to the p-System, finally, once is enough. 

For product information or information on 


tion Catalog, cal] or write to us 
at SofTech Microsystems. 


- how to get a copy of the p-System Applica- 
Finally, 


Once and for All. 


SofTech Microsystems > 16885 West Bernardo Drive * San Diego, Calif. 92127 - (619) 451-1230 


"Universal Opernting System ia a tradomurk of SafTech Microsystems Ine.. UCSD p-System is a trademark of Lhe Regenta of the University of California 
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Data Rate 
M Modem (internal)—operates at 300 


75 bps 
110 bps 
300 bps 
600 bps 
1200 bps 
2400 bps 
4800 bps 
9600 bps 
18,200 bps 

ord Length 

6 bils 

7 bits 

8 bits 


Odd parity 
Even parity 
No parity 
ignora parity 


FONDAN = 


5 
: 

8 
Parity 
o 

E 

N 

l 


"m 
D 
w 
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Line Status 

Enable XON/XOFF 
D Disable XON/XOFF 
Pulse Rate 
10 10 pulses per second 
20 20 pulsas per second 


Table 1: R5-232C parameters that can be 


specified hy using the Stat key from within 
the TELCOM communications program. 


for IBM: PC or XT 


Dip switch address selectable 


on any 64K boundaries 
Available installed with: 


be defined (if that hasn't been done). 
lf you hit the Stat key and enter 
M8I1E,10, you tell the UART 
(universal asynchronous receiver/ 
transmitter) that the modem will be 
used (M), a word will be 8 bits (8), 
parity will be ignored (I), there's 1 
stop bit (1), XON and XOFF protocols 
are enabled (E), and the phone will 
be dialed at 10 pulses per second 
(,10). 

Table 1 shows other possibilities. 
Suppose the name of the bulletin 
board is "mousenet", Press the Find 
key, type “mousenet”, and the name 
and phone number will be displayed 
from the address file. If it's wrong, 
you can hit M (for more) to see if 
theres another mousenet; if you 
change your mind, you can press Q 
to quit. If you press Call, the number 
will be dialed; when the modem tone 
is received, you'll be switched into 
mode 2, the terminal mode, con- 
nected to the host. Only pulse dialing 
is supported. Most tone-dialing sys- 
tems will also support pulse dialing, 
but if you're using a ROLM or PBX 
system that requires tones, then the 


64K — $299.95 — Part No. 11011 
128K — $438.95 — Part No. 11012 
192K — $577.95 — Part No. 11013 
256K — $699.95 — Part No. 11014 
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PC WARE, INC. 


Dept. B 

4883 Tonino Dr. 
San Jose, CA 95136 
(408) 978-8626 


number must be dialed manually. 

While in terminal mode, you re- 
ceive whatever comes from the host 
and you are presented with four pos- 
sibilities on the function keys. Press- 
ing the Prev key will display the pre- 
vious eight lines of input, in case 
what you want has scrolled off the 
screen. Pressing Full will change be- 
tween full and half duplex. Pressing 
Echo will send everything to the 
printer as well as the screen. The last 
two keys, Down and Up, let you send 
and receive files. Press Down and 
you'll be asked for a file name. After 
you enter it the word "Down" will 
appear in reverse video, and every- 
thing you receive will be stored in the 
file. When you press Down again, 
the file will be closed and its contents 
saved. Thats much simpler than 
downloading a file with a disk-based 
system. 

Uploading a file to a host is just as 
easy. Press the Up key and you're 
again asked for a file name. When 
you enter it, you're asked for a width; 
when you answer that, everything in 
the file is sent to the host, with car- 


In USA shipping paid by us for orders pre-paid. We 
accept C.O.D. orders (U.S. only]. For VISA or 


MASTERCARD shipping charges wil! be added. CA 
residents add 6.5% for tax. Outside USA add 15% for 
shipping and handling. Payment must be in U.S, 
currency. Dealer inquiries invited. 
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Designed with your office in mind. 

The new second-generation PRINTEK 930 ís quiet, 
fast and versatile. Frorn word processing at 100 cps 
to data processing at 200 cps, plus graphics, the 
930 does it all. The perfect printer for today s office. 


Word Processing with Added Performance 

* Dual Speeds: 200 cps for drafts, memos, reports, 
up to 100 cps for letters, presentations. 

* Single Pass: Complete characters in one pass for 
higher throughput. 

* Near-Letter Quality: A staggered 18-wire print 
head produces it. 

è Resident Fonts for Near Letter Quality and Data 
Processing plus three more optionally. 

* 10, 12, 13.3 16.7 Pitches plus double widths. And 
proportional spacing. 

* Friction and Tractor Feed: Handles sheets and 
4-part forms. 

* Integrated Software Compatibility: Diablo 
emulation for plug and play. 


Data Processing with Flexibility. 

* Fast: 200 cps make short work out of data. 

* Multilingual: 96 ASCII characters, 8 standard 
languages. 

* 16" Paper Width: up to 227 columns for largest 
spread sheets. 


Graphics with Versatility. 

* Dot addressable: and raster scan plus up to 
19,200 dots/sec. speed. 

* Dual densities: 144x144 for fine detail, 
72x72 for speed. 


EW PRINTEK 930 


Easy To Live With. 

* Office-quiet: less than 60 dBA. * Cartridge 
ribbons: quick-n-clean. * Small foot print: 
typewriter size. © Front controls and indicators. 

® Serial and Parallel interfaces standard. 

* Self-testing. * Bidirectional, logic-seeking 
design. * Versatile paper handling. * Multi-voltage 
power supply. * Color styled for offices. 


The PRINTEK Printer Line Grows. The new 930 
model joins the 910 and 920 models to present 
printers suitable for a wide variety of applications in 
offices, laboratories, Data Processing rooms and 
factories the world over. 


The 930 means business — ior complete 
information call or write. 


1-800-368-4636 


PRINTEK, Inc., 1517 Townline Rd. 
Benton Harbar, Mich. 49022 
616/925-3200 TWX-810-270-3112 
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st Thing Next To Your Computer 
Circle 363 on Inquiry card. 


Meaning 


Walte for a specified character to be received by the Model 100 


Pauses for 2 seconds 


Immediately pretedes a "P or =” when (hose characters are to be transmitted 


to the remate 


Sends the following character ae 2 contrat character (ag. ^ K sends a Control K) 


Table 2: Codes for use when automatically logging. onto remote computers. 


riage returns entered at the nearest 
space to the width you defined so 
that words will not be broken in the 
middle. That's all there is to it, When 
you're done, just press the Bye key 
and the Model 100 will hang up. 

There are several other possibilities 
in the way TELCOM can dial the 
phone. First, if you want to call a 
number that's not in your directory, 
just press Call while in mode 1 and 
type in the number. If you're calling 
a computer, you must put the sym- 
bols “<>” after the number to tell 
the Model 100 to wait for a modem 
tone. If there's no answer, hitting 
Break will hang up. You can also call 
people instead of computers using 
the address directory and TELCOM: 
just dont put “< >” after the phone 
number in the address file. You must 
pick up the phone before dialing is 
finished, or the Model 100 will 
immediately hang up when it's done 
dialing. The Model 100 can act as an 
auto-dialer with many, many num- 
bers. 

The Model 100 will also log on to 
the computer for you if there's à 
coded message between the angle 
brackets ( « >) at the end af the num- 
ber. Because the code is a bit compli- 
cated I won't describe it here (see 
table 2), but it's fairly easy to use with 
almost any host. 

Making a connection to phone 
lines can be done in two ways: with 
an audio coupler or by direct connec- 
tion. Both work via the same socket, 
but a switch on the left side of the 
Model 100 chooses between a direct 
connection and an acoustic connec- 
tion. Auto-dialing is possible only in 
direct-connect mode. The audio 
coupler lets you use the modem if 
you're someplace that doesn't have 
modular jacks on its phones. 

The telephone communications 
capability of the Model 100 is better 
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than 1 have seen for any dedicated 
terminal. It lacks a few of the things 
available in the more sophisticated 
terminal programs available for larger 
microcomputers (translation tables 
and macro transmission, for 
example), but the deficiencies are 
slight. 

Although not well described in the 
manual, one of the most important 
abilities of the Model 100 is that it can 
transmit data directly fom memory 
into another microcomputer at rates 
up to 19,200 bps. Direct transmission 
to another computer is much needed 
because the small memory space of 
the Model 100 forces you to transfer 
files elsewhere to make more space 
available in the machine. Although 
programs and data can be stored on 
tape, it's quicker, more convenient, 
and more reliable to transfer them to 
another machine, The ability of the 
Model 100 to combine its power with 
that of a desktop machine is one of 
this computer's greatest assets. 

Exchanging data by direct connec- 
tion to another computer is similar to 
doing it over the phone except you 
must connect the Model 100 to the 
other computer through the RS-232C 
port. Because both machines try to 
send data on pin 2 and receive it on 
pin 3, yau must use a "null modem" 
(a cable with the wires to pins 2 and 
3 reversed on one connector) to con- 
nect the computers. You can buy one 
from Radio Shack for about $30, or 
you can make one from two DB-25 
plugs and an eight-conductor cable, 
Solder it together so that pins 2 and 
3 are crossed over while pins 1, 4 
through 7, and 20 are connected 
directly. 

Once the two computers are 
hooked together, you just have to 
specify the right data rate via the Stat 
key. For example, the “5” in the Stat 
parameter "57EIE" would set the 


data-transfer rate to 1200 bps (see 
table 2). Then when you press the 
Term key, you can upload and down- 
load data just as for telephone com- 
munications, but much more quickly. 
Of course you need the proper soft- 
ware for the larger machine, but a 
wide variety of programs are avail- 
able for most microcomputers. You 
can use the Model 100 as a terminal, 
either by direct connection or via a 
300-bps modem connection, for any 
computer that supports an R5-232C 
port. I have used the Model 100 with 
mainframes, minicomputers, and 
several microcomputers (CP/M sys- 
tems as well as my own LNW-80) at 
rates up to 19,200 bps. You can also 
transfer data using BASIC programs. 

Using the Model 100 as a terminal 
has one problem. Data can come in 
faster than it can be scrolled by the 
screen. That's usually not a problem 
at 300 bps or when you're typing, but 
at faster rates the input can actually 
overflow the input buffer. When that 
happens characters are lost. The best 
way to avoid this is to be sure the 
host doesn't send linefeeds after a 
carriage return, thus preventing the 
scrolling of the screen. The informa- 
tion will be hard to read because it 
all appears on one line, but it will all 
go into the file that's being saved. 
Because of this problem, the Model 
100 cannot completely replace a high- 
speed data terminal. 


Some Applications 

For me, the TELCOM communica- 
tions software is the most useful part 
af the Model 100, and I suspect it will 
be for many others. In fact, although 
I can use four TRS-80s, several CP/M 
machines, and an LNW-80, since I 
bought the Model 100 I have used it 
more than any of the other machines. 
Maybe my experiences will show you 
how useful this machine can be. 

One of the best uses for the Model 
100 is in transporting data. I have 
always suffered when transferring 
data from a CP/M machine in my 
office to my LNW-80 at home. Now 
I can just dump a data file from the 
office machine to the Model 100, take 
the Model 100 home, and upload the 
data to the LNW, At 4800 bps, it takes 
about 2 minutes at each end, includ- 


A Complete Graphics 
Department For Just $2295 


Realize day-in and day-out solid performance 
from a quiet and capable desktop plotter. It's 
true. For only $2295" the Houston Instrument 
HIPL@T™DMP-29 will provide you with world- 
class multi-color hard copy graphics, and 
deliver a level of quality and performance that 
you would expect in a plotter costing three 
times as much. 

It's a hard worker. The DMP-29 goes about its 
job with amazing speed and precision Unbeatable 
resolution and repeatability are yours in both 
8'^" x TI" and TI" x 7" formats, and 8-pen 
capability assures you of fast attention-free 
flexibility when multi-color output is required. 
High pen speed combined with an addressable 
resolution of OOOI” assures fast, accurate 
and stepless traces. 

It's friendly. You can call 21 different 
functions directly from the front-panel membrane 
keyboard. It’s tolerant too. The DMP-29 will 
modestly protect itself from user errors, as 
when attempting to place a pen in an already 
occupied stall. 


And it's smart. An extensive set of firmware 
routines makes life easier for the user. A 
small sampling of the built-in talent inherent 
in the DMP-29 includes character generation, 
circle, arc and ellipse synthesis, line type 
variations, viewport /windowing. clipping and 
scaling. 

For the name, address and phone number of your 
nearest distributor/dealer, write Houston 
Instrument, 8500 Cameron Road, Austin, Texas 
78753. Phone 512-835-O900, or 1-800-531-5205 
if outside Texas. In Europe contact Bausch & 
Lomb Belgium NV., Rochesterlaan 6, 824O Gistel, 
Belgium. Tel O59-27-74-45. Tix 846-81399. 
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manufacture of B-mch floppy disks and 5‘-inch miri- 

Unlike other floppy disks, all TDK disks are certified Bas ae free and capable of double-density 
encoding and meet or exceed ali standards set by IBM, ANSI. ECMA, ISO. and JIS 

TOK is so confident of its quality hoppy disk ime that it offers a lifetime warranty 
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ing hookup, to transfer any file (Visi- 
calc file, text file, or any other kind 
of ASCII data) that fills a 32K-byte 
Mode! 100. And of course it works 
with any microcomputer that has an 
RS-232C port. 

Another application is shown by 
the way I did this article. I wrote a lot 
of it on the Model 100 while traveling. 
At my destination, I simply sent the 
text to our universitys mainframe 
computer. When I got home, I down- 
loaded the text to my LNW-80 and 
printed it using the Newscript 
word-processing program. 

The Model 100 seems almost ideal- 
ly suited to engineers, foresters, and 
anyone else who works in the field. 
In my own research, I regularly fiil 
out data forms while in the field. I 
have a little program in the Model 100 
that asks me for the data, stores it in 
an array, and sends it to disk on my 
office computer, which then prints 
the form, including the data, that I 


For me, the TELCOM 
communications 
software is the most 
useful part of the 
Model 100. 


used to fill out in the field. I no longer 
have to key the data in by hand at the 
office, and the Model 100 takes care 
of a lot of the tedious calculator work 
that I used to do in the field. 

By itself, the powerful combination 
of the text editor and the telecommu- 
nications package makes the Model 
100 worth its price. But the software 
[D have described so far is only the tip 
of the iceberg. The Mode] 100 has 
what may be the most powerful 
BASIC interpreter yet written for a 
microcomputer. 


BASIC Interpreter 

The Model 100's BASIC, like the 
BASIC for all other TRS-80s and like 
the rest of the operating system on 
this machine, was written by Micro- 
soft. It is as complete and extensive 
a version of Microsoft BASIC as is 
available for any machine, and it has 
a number of enhancements specifi- 
cally for the Model 100. Its execution 


speed (as judged by a number of 
benchmark programs) seems to be as 
fast as or faster than that of the Model 
IIl. And this BASIC does all its cal- 
culations, including transcendental 
functions such as sin and log, in 
double precision (14 digits). You may 
be confused if you're used to other 
TRS-80 BASIC or Microsoft interpre- 
ters; several statements have different 
syntax, especially those for opening 
files, and you must set the number 
of I/O (input/output) files and the top 
of memory using MAXFILES and 
HIMEM statements—the Model 100 
does not ask any questions about 
files and memory when you enter the 
interpreter. 

I cannot review all aspects of the 
BASIC dialect here. Table 3 summa- 
rizes all the statements. A rough 
count gives 5 operators and 39 state- 
ments that are not included in the 
very powerful Model III extended 
disk BASIC. 


The added arithmetic operators are | 


" 4" and MOD, both of which per- 
tain to integer division. The MOD 
operator gives the remainder (5 MOD 
3 = 2) while ” \ " gives the truncated 
quotient (92 = 4). Surprisingly, 
"X" is not on the keyboard—you 
have to use the Grph key and a 
minus sign. The added logical oper- 
ators are XOR, EQV, and IMP. XOR 
does an exclusive or—when one bit 
is 0 and the other is 1, the result is 
1. With EQV, when either both bits 
are 0 or both are 1, the result is 1. 
With IMP, the result is 1 unless the 


first bit is 1and the second is 0. These | 


new operators can often replace 


several awkward comparison state- | 


ments. 
Three new numeric functions are 


CRSLIN, which returns the line | 


where the cursor is located; POS, 
which returns the column position of 
the cursor; and MAXRAM, which re- 
turns the amount of RAM installed 
in the computer. 

One of the most significant addi- 
tions to Model 100 BASIC is the use 
of extended-interrupt commands. 
Older versions of BASIC had only 
one—ON ERROR GOTO would 
make a branch when an error 
occurred, This BASIC adds four new 
ones: ON COM GOSUB branches 
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ONE YEAR WARRANTY 


NO ONE HAS OUR WARRANTY! 
Compare the One-year warranty on the Dual 
68000/UNIX System — it's unprecedented in the 
industry. This is nothing new at Dual — we have 
always given a one-year warranty because of our 
confidence in the quality and reliability in our 
products. We believe they are the most reliable 
ones available. 


So, if you want a full UNIX, 68000 system with 
512KB to 3.25MB of parity RAM for 4-6 users, 
and you want it to just keep on running, give us 
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The Standard Development 
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è Native Code Generator — * 
& Ram Disk Support Above 
128K 
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Numeric Functions 


ABS—Returns absolute value 

ASC—Returns ASCII code af a string 
ATN—Computes arctangent 

CDBL—Converts to double precision 
CINT—Converts to integer 

COS—Compules cosine 

CASLIN—Returns vertical line position of cursor 
CSNG—Converts to single precision 
EOF—Raturns end-ol-flle status 

ERL—Returns the line number of latest error 
ERR-—Returns the error code of latest error 
EXP—Computes natural exponantial 
FIX—Truncates to a whole number 
FRE—Relurns current amount of available memory 
INSTR—Searches a string for a substring 
INT—Converts to integer 

LEN—Computes length of a string 
LOG—Computes natural loganthm 
LPOS—Returns column position of pnnt head within the printer 
buffer 

MAXRAM —Returns Model 100 RAM size 
PEEK--Raturns value at a memory address 
POS—Returns column position of cursor 
RND—Returns pseudorandom number 
SGN—Returns algebraic sign 

SIN—Computes trigonornatric sine 
SQR—Computes square root 

TAN—Computes tangent 

VAL —Convearts string lo numeric value 
VARPTR—Returns memory address of a variable 


String Functions 


CHR$—Returns ASCI] character 

LEFT$—Returns lett portion of a string 

MID$—Returns middle portion of a string; may also be used on 
tha left side of Ihe equal sign to replace the middle characters In 
a string 

RIGHT$—Returns right portion of a string 

SPACES— Returns a string of spaces 

STA$S—Converts a numeric value to a string 

STRING$—Returns a string of characters 


Table 3: A summary of TRS-80 Model 100 BASIC statements. 


Simple Control Commands 


CALL —CALL is used to execute a machine-language subroutine 
from BASIC; allows more parameters than USR 

IF. . THEN. . .ELSE— Tests relalional expression, then performs 
THEN clause if the expression is true or performs ELSE clause (if 
preseni) # expression is false 

FOR. . .NEXT—This command gives BASIC a tooping structure; 
&n optional STEP value may be included 

GOSUB —Causes the BASIC program to execute the subroutine 
beginning al the line indicated, and then returns la the statement 
lollowing the GOSUB when a RETURN statement is encountered 
GOTO—Causes the BASIC program to branch to the line 
number indicated 

ON. , .GOSUB—Branches to appropriate subroutine 

ON. , .GOTO-—Branches to appropriate line 


Interrupt Commands 


ON COM GOSUB—Calls a subroutine when the computer 
receives data over the RS-232C line 

ON ERROR GOTO-— Branches to an error-handling routine if 
some error occurs while the program is executing 

ON KEY GOSUB—Calls a subroutine if you press one of ihe 
eight definable function keys 

ON MDM GOSUB—Calls a subroutine when the computer 
receives data over tha modem 

ON TIMES GOSUB—Calls a subroutine when the real-lime clock 
reaches a certain time 

RESUME—Resumes program axeculion afler an error, RESUME 
ends the error-handling routine 


Graphics/Sound Commands 


ne the sound generator to emit a tone for about Ve 
saco 
LINE—Draws a line on the screen; optionally may draw a box 
autiine or filed) 

HESET—Turns off an LCD pixel 
PSET—Turns on an LCD pixel 
SCREEN ON/OFF—Locks or unlocks the screen label line 
SOUND — Outputs a tone of specified pitch and duration 
SOUND ON/OFF —Enables or disables sound during cassette 
loads and while the Mode} 100 ts wailing for a carrier signal from 
the telephone modem lines 


Listing 3: A BASIC program demonstrating 
the use of the ON TIMES extended-interrupt 
command. This program sounds an alarm 
when the Model 100's internal clock reaches 
15:37 (3:37 pm). 


iu 0 TINOG"15:2 br" COSUB te 

aq TIXES (A 

3$ aE 

M PRINT POS,0RMQ7 He "TDER" “HRHD e" 
$t DO 4$ 

Lia PRINT*peess enler do stop alma" | BEEF 

110 AIEN 

120 F ke GoTo 1H 

134 0,8 ; RETURN 


when something comes in over the 


RS-232C interface, ON MDM 
GOSUB does it when the modem re- 
ceives something, ON KEY GOSUB 
branches when a function key is 
pressed, and ON TIMES GOTO 


154 September 1983 © BYTE Publications Inc. 


makes a branch at a specified time. 
The potential usefulness of these 
commands should be obvious; listing 
3 gives an example. The various 
interrupts can be enabled and dis- 
abled by commands such as MDM 
followed by ON, OFF, or STOP. 
All the graphics and sound com- 
mands are new. Sounds of varying 
tone and duration as well as beeps 
can be produced, individual pixels or 
points on the LCD can be turned on 
and off, and lines and boxes can be 
drawn between any two sets of x,y 
coordinates; the box can be either an 
outline or filled. The LCD screen has 
a resolution of 260 by 64 pixels. 
Perhaps the most radical new fea- 


ture is the use of the OPEN state- 
ment. We usually think of OPEN and 
CLOSE statements being associated 
with disk files. What's OPEN doing 
in a machine that doesn’t use disks? 
Any RAM file and any peripheral 
device can be declared as a file for 
output and input. You can write to 
a file in memory just as you would 
write to a disk file, R5-232C and 
modem I/O are handled by declaring 
the device to be a file. Even the screen 
can be treated as a file for output, as 
can the printer. For example: 


OPEN "LPT:" FOR OUTPUT AS 1 


sends all output for file number 1 to 


Other Commands 


CLEAR—Cilears all variable values, closes ail open files, and ap 
lionally reserves string and high memory space 

CLS—Clears the screen 

CLOAD—Loads a BASIC program from tape 
CLOAD?—Verifies a cassetie load of a BASIC program 
CLOADM—Loads a machine-languaga file from tape 
CLOSE—Closes open fies by number, or all files 

COM ON/OFF/STOP—Enabies or disables communications 
interrupt 

CONT—Continues program execution after a STOP command or 
press of Break key 

CSAVE—Saves a BASIC program on tape; program may be 
saved in compressed or ASCII formats 

CSAVEM—Saves a machine-language program on tape, using 
start, end, and entry addresses 

DATA—Defines a data set within a BASIC program 
DATES--Prints or sets current date in MM/DD/YY form 

DAY $—Prints or sels current day of the week 

DIM—Defines array size 

EDIT—Edils a BASIC program 

END—Ends BASIC program execution 

ERROR—Simulates an error in a program 

FILES—Prints the names of data and program files stored in 
RAM 

FRE—Returns the amount of memory available to BASIC 
HIMEM—Returns highest memory address available to BASIC 
INKEY$—Returns any keyboard key currently pressed 
INP—Relurns a value from a CPU port 

INPUT—inputs data from keyboard 

INPUT #—Inputs data from a file 

INPUTS—Inputs a number of characters from keyboard or trom 
a file 

IPL—Dafinas a BASIC program to run whenever the Model 100 
is powered up 

KEY—Defines function keys 

KEY LIST—Lists function key definitions 

KEY ON/OFF/STOP—Enabtes of disables tunction key interrupts 
KILL—Erases a RAM file 

LCOPY— Copes the screen text ta the printer 

LET —Optional assignment statement 

LINE INPUT—Inputs a string from the keyboard 

LINE INPUT #—Inputs a string trom a file 

LIST—Lists tne current program to the screen 

LLIST—Lisis Ihe current program to the printer 

LOAD—Loads a BASIC program from RAM, cassette, communi 
cations port, or modem for axecution 


LOADM—Loacs a machine-language file from RAM or cassette 
LPRINT—Prints cata to the printer 

LPRINT USING—Prints formatted data to printer 
MAXFILES—Specihes the maximum number ol files your pro- 
gram can have open at one ime 

MDM ON/OFF/STOP —Enables or disables madem interrupt 
MENU-Raturns to the Modal 100 menu 

MERGE —Combines two BASIC programs; one of the programs 
will be in current memory, Ihe other will come from RAM, CAS. 
COM, or MDM 

MOTOR ON/OFF—Turns the cassette motor on or off 

NAME. . .AS—Renames a RAM file 

NEW-—Erases Ihe current program 

OPEN—Opens a RAM, CAS, COM, LCD, LPT, or MOM file tor 
Q 

QUT —Outputs a byta to a port 

POKE—Loads à value into memory 

POWER—Controls the automatic power-off laalure 

POWER CONT—Prevents automatic power-down 

POWER OFF—Turns power ol; if optional RESUME is added, 
execution continues where It stopped befora power was turned 
of 


PRINT—Prints data to the screen (abbreviated as ''?") 

PRINT @—Prints at specified position on screen 

PRINT #—Prints data to a file 

PRINT USING—Prints formatted data to screen or file 

PRINT # USING—Prints formatted data Io a tile 

REAO—Reads a data set within a BASIC program 
REM—indicates an unexecutable comment 

RESTORE—Allows DATA items to be reused, the optional line 
number specifies which line the DATA pointer ts to be set to 
RUN—Runs a BASIC program. May include loading tha program 
fram RAM, cassette, communications por, or modam, The .R 
option tells BASIC to leave open files open. 

RUNM—Loads and executes a machinedanguage program trom 
RAM or CAS 

SAVE—Saves the current program to RAM, cassetle, com- 
munications port, LCD, pnnter, or modem. Optional ",A" may be 
used ta store an ASCII! file to RAM or cassette Other devices 
automatically save in ASCII. 

SAVEM—Saves a machine-language file to CAS or RAM 

STOP —Stops program execution 

TAB—Skips to specified column with PRINT or LPRINT 
TIMES—Displays or sets the current time 

TIMES ON/OFF/STOP—Enables or disables the time interrupt 


the printer. This type of file routing 
is usually available only in the most 
powerful operating systems for the 
most expensive microcomputers and 
minicomputers. 

Several other useful new com- 
mands are available. KEY is used to 
define the function keys. KEY LIST 
puts the definitions of the functions 
onto the screen. FILES shows the 
available files. Two new tape com- 
mands, LOADM and SAVEM, are for 
loading and saving machine-lan- 
guage programs. A particularly 
important command, one that will be 
used mostly in direct mode, is 
NAME, which lets you rename a file. 
Three commands start with POWER. 


They specify how soon the power 
should be turned off (if at all) if the 
computer isn't used or if it shouldn't 
be turned off; one turns it off from 
within a BASIC program and gives 
you the option of resuming the pro- 
gram when the machine is turned 
back on. MAXFILES, normally 
placed at the beginning of a program, 
specifies how many files will be used. 
TIMES, DATES, and DAY$ contain the 
time, date, and day of the week re- 
spectively. 

An especially useful BASIC com- 
mand (normally used as a direct 
command) is IPL. It lets you specify 
that a particular BASIC program 
should be run when the Model 100 


is turned on. It allows a form of cus- 
tomization. As such, it can be used 
to turn the Model 100 into a turnkey 
computer that automatically runs a 
given program. 

Although BASIC programs can be 
directly typed in, they are edited 
using the text editor. If you type EDIT 
100, you enter the text editor with line 
100 as the text. Any range of line 
numbers can be specified, although 
because it takes sore time to convert 
the tokenized program to ASCII, pro- 
grams should be edited in small 
pieces. If you try to return to BASIC 
and there is an error in the format of 
the edited program, you'll be given 
the error message "Text Ill Formed" 
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and you will have to correct the prob- 
lem before you can reenter BASIC. A 
danger exists here: it’s possible to 
make the edited program so screwed 
up that you can’t find the error and 
you carrt even get out by hitting the 
Reset button. (On the Model 100, 
reset is really a forced break, not a 
hardware reset.) 

If you're used to Microsoft's usual 
interpreted BASIC editor, this one 
takes some getting used to, It's easy 
to use and very powerful, but it lacks 
some things a programmer would 
want. For example, there's no way to 
renumber a whole program. And if 
you renumber a statement with the 
editor, it will be moved in the listing, 
but other statements that refer to it 
will not be changed. That's a very 
quick way to create hard-to-find 
errors. lt also has no cross-reference 
utility that will show you where vari- 
able and line references occur. In 
other words, the editor remains a text 
editor and not a program editor 
tailored to BASIC programs. A nice 
feature is that you don't have to 
explicitly save programs: they remain 
in memory even when you return to 
the main menu unless you type 
"NEW. Also, if power is turned off 
while a program is running, the 
Model 100 will resume running it 
when the power comes back on. 


Technical Details 

The manual says absolutely 
nothing about the system operation 
of the Model 100—not even a mem- 
ory map. By the time you read this, 
however, you'll be able to order a 
service manual from any Radio Shack 


store through its national parts divi- 
sion, and a users technical manual is 
forthcoming. Anyone who wants to 
understand how the Model 100 
works must have either the service or 
technical manual. 

The following has been gleaned 
from a preliminary draft of the Model 
100's service manual, which I recom- 
mend to anyone who wants to know 
about the machine's inner workings. 

The Model 100 has five main inte- 
grated circuits. The microprocessor is 
an Intel 80C85, which is a CMOS 
(complementary metal-oxide semi- 
conductor) chip that uses the same 
instruction set as an 8080. A parallel 


The powerful 
combination of the 
text editor and the 
telecommunications 
package makes the 

Model 100 worth 
its price. 


I/O chip, an Intel 81C55, connects the 
microprocessor to the outside world; 
it handles the printer, keyboard, 
clock, buzzer, UART, and modem. 
The tape deck connects directly to the 
8085, as does the bar-code reader. 
The DART is an Intersi] IM6402, 
which can be programmed in BASIC 
by OUT statements, The modem chip 
is a Motorola MC14412, also easily 
programmed. The clock chip is an 
NEC pPDI990AC, and it also can be 
accessed with machine language. 
The Model 100 uses many more I/O 


ports than do the other TRS-80 com- 
puters. The display, keyboard, clock, 
UART, modem, and buzzer are all 
controlled by I/O calls. The service 
manual gives the proper port 
addresses. 

The system has a 40-line bus, with 
three of the lines not used. The bus 
includes all the 8085’s address, data, 
and control lines plus optional con- 
trol lines for an I/O unit and separate 
RAM, 

The 80C85 can directly address 64K 
bytes of memory; 32K bytes are in 
low memory as ROM, the ROM that 
contains the operating system. The 
ROM in the extra socket can be bank- 
selected (i.e., it replaces the 32K-byte 
hard-wired ROM) using an OUT call. 
RAM can be installed in four DIP 
(dual-inline pin) sockets; each socket 
holds a custom-made DIP package 
that contains four 2K-byte chips 
wired together (see the lower left 
corner of photo 2 on page 158). Thus, 
even with only four sockets for the 
RAM, 16 address lines are needed. 
You'll never be able to install standard 
RAM chips in the Model 100—they 
aren't what the computer expects to 
see in the sockets. 


Documentation 

By now it should be obvious that 
I think the Model 100 is one of the 
best microcomputers ever made. The 
documentation is its only major flaw. 
It's clear that a lot of work went into 
producing the manual, which is 
intended for the first-time user, and 
clear explanations are given for each 
software module. Unfortunately, the 
most elementary points are explained 


ELF The Statistical Package” 


Factor Analysis « Stepwise Regression « interfaces VisiCalc, dbMaster, Apple Plot, mainframes, dBase ll, Super- 
Calc, atc. « Stepwise Discriminant Analysis + Analysis of Variance (1 and 2-way) * Probabilities « Mean, Stan- 
dard Deviation, etc. * T-Test on Means * Crosstabs * Frequencies © Histograms * Create, Correct and Update a 
Database * Simple Transformation language (Basic or Pascal) * Report Writer + Numaric Software Keypad 


* more ... 


Apple If, Apple il+, Apple fle, CP/M, ($200); CP/M B6 and IBM PC ($300). Ask about our version for the 8087 NDP. 


The Winchendon Group PO Box 10339, Alexandria, Virginia 22310 (703) 960-2587 MC/Visa 


Trademarks: VisiCalc: VisiCorp, dbMaster: Stone Software, dBase il: Ashtan-Tate, SuperCalc: Sorcim, ELF-Tha Statistical Package: 
The Winchendon Group. 
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The new NCI implementation of the 
p-System. For IBM personal computers 
compatibles. 

NCI now makes the UCSD p-System run 1/4 
to 5 times faster on the IBM Personal Computer, 
including the new XT model and compatibles 
like Corona, Columbia, Compaq, Colby, Dot, 
Hyperion and Victor 9000. This speed is possible 
only with our new interpreter. 

NCI includes more features for your PC. 

NCI offers a wide range of software and 
hardware support that lets you tailor the 
p-System to your needs, including: 

O HARD DISK SUPPORT compatible with most 
hard disk suppliers, including IBM Personal 
Computer XT, Corona, Davong, Corvus-Systems 


IBM and IBM XT are trademarks of International Business Machines Corporation, 


and Tallgrass Technologies. 

O AUTOMATIC RAMdisk SUPPORT (up to 
512K) stores files for much faster access. 
PRINT BUFFER (up to 64K) eliminates 
printing bottlenecks. 

D 8087 SUPPORT speeds numeric and graphics 
applications. 

LJ GRAPHICS SUPPORT with much faster 
Turtlegraphics software or Tektronix emulation 
for business and scientific applications. 

LJ] COMMUNICATIONS SUPPORT LIBRARY 
links computers across continents. 

O NCI CUSTOMER SERVICE ~ we're there 
when you need us to support the most reliable 
p-System ever developed for the [BM PC. 


of the UCSD p-System call or write: 


Network Consulting Inc. 
Discovery Park, Suite 110-3700 Gilmore Way 
Burnaby, B.C. Canada VSG 4M1. (604) 430-3466 


UCSD p-System is a trademark of the Regents of the University of Callfornia. 


over and over again, while some 
important points are either left out or 
hidden in the repeated explanations. 
The manual's index is inadequate—I 
wasn't familiar with the MOD oper- 
ator in BASIC and it's not in the 
index. It took me 10 minutes to find 
it in the text. Many other things are 
left out, Another problem is that the 
manual doesn't encourage the user to 
understand why he or she is doing 
something. Anyone can learn to 
make good use of the Model 100 in 
an hour or two by using the manual, 
but it is poor at helping you to use 
the full capabilities of the machine. 
Even the page numbering is messed 
up: pages 134 and 135 are reversed. 

Finally, the manual does a poor job 
of showing what the Model 100 can 
really do. Although an experienced 
computer user would know that you 
can easily manipulate text files with 
BASIC programs, the manual doesn't 
mention it. The method for inserting 
boiler plate that I described earlier 
isnt even mentioned, although it's an 
almost essential feature of the editor. 
No mention is made of using the ma- 
chine to transport data between two 
other machines, and RS-232C hook- 
up information is relegated to the 
appendix, where one is led to believe 
that the Model 100 can be connected 
only to a Radio Shack Model II, III, 
or 16. 

Some of the following points are 
either omitted from the manual or 
are so obscurely buried that they'll be 
missed by most users. This is prob- 
ably not a complete list: 


eEscape sequences work with 
strings in BASIC programs. Escape 
and “p” forces output to be in reverse 
video while Escape and "q" puts it 
back. Other escape sequences ap- 
parently do other things, but I've not 
been able to find out what. 

eThe buzzing noise during a tape 
save or input can be turned off (or 
on) by typing SOUND OFF or 
SOUND ON while in BASIC. 

eIt's possible to force a cold restart of 
the Model 100 by simultaneously 
pressing the Ctrl, Pause, and Reset 
switches. This wipes out every file 
saved in memory and is equivalent to 
moving the memory switch on the 
back of the machine. 

eWhen setting up telecommunica- 
tions parameters with the Stat key, 
the dialing pulse rate must be set to 
either 10 or 20 pulses per second— 
no other values work. 


Other Complaints 

The Model 100 is a well-thought- 
out machine, but it's not perfect 
(although most of its problems are 
trivial). 

Some enhancements are provided 
in other BASICs that are not included 
here. Perhaps the most glaring 
deficiency is the lack of any attempt 
to provide for structured program- 
ming. The simple addition of a 
WHILE. . WEND statement and the 
ability to call named subroutines 
would have been appreciated by 
many programmers. Some have 
asked for BCD (binary-coded deci- 
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Photo 2: Inside the Model 100, The main circuit board is on the left, while the keyboard and 
liguid-crystal-display boards are on the right. Notice the four slots for additional RAM in 
the lower left corner af fhe main circuit board. 
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mal) arithmetic, which allows many 
more decimal places but not such 
large numbers. Personally, I prefer 
the present system. 

Another deficiency is the lack of 
any indication of file size or status. It 
would also be nice to have files dated 
when created and marked when 
updated. 

Although much mention is made 
of the use of machine-language pro- 
grams and there's even a nice CALL 
command in BASIC, there's no way 
to write a machine-language program 
other than by poking it into mem- 
Ory—a process that is tedious for 
short programs and impossible for 
long ones. Although an assembler is 
in the works, independent software 
vendors will be handicapped in their 
ability to create Model 100 software 
until it becomes available. 

Finally, a few things are just miss- 
ing. Although almost every use of the 
function keys is shown on the bottom 
“label” line of the LCD, function key 
F5 in the terminal mode, which 
sends all terminal interaction to a 
printer, is not labeled. A worse prob- 
lem is the inability of the terminal 
program to send a true "break" 
signal. Luckily most newer host 
computers use a Control-C instead. 

But the few deficiencies are negli- 
gible compared to the machine's 
tremendous ability. I was unable to 
find any real bugs, and I understand 
that the software has been more 
thoroughly tested than anything else 
Radio Shack has released. 


The Future 

The Model 100 just begs for 
additions and enhancements, both 
by Radio Shack and by independent 
suppliers. The existence of 2 ROM 
socket, the bus connector and a 
socket for a bar-code reader all speak 
of things to come, A Tandy executive 
was reluctant to tell me exactly what 
to expect, but it's not hard to make 
some guesses. 

Because of the machine's limited 
memory, the most obvious addition 
would be a mass-storage device. A 
good candidate would be one or two 
microfloppy-disk drives. Even better 
would be some sort of bubble-mem- 
ory device. It should be possible to 
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JUKI LETTER QUALITY, DAISY WHEEL PRINTERS ARE NOW AVAILABI.E NATIONWIDE AT $699 


There's no mystery about it! Juki's Model 6100 bi- directional, daisy wheel printers are full featured and priced right! 


Designed to perform word processing and graphic The news is that the Juki Model 6100 printers are now 
functions including bold face, subscript, superscript and available through a reliable network of industry profes- 
shadow, the Model 6100 prints at 18 cps, has a propor- sionals strategically located throughout the country to 
tional spacing control and utilizes 100 character drop-in give you the prompt, dependable sales and technical 
daisy wheels. The Juki printer uses IBM Selectric Ribbons service you need. And Juki distributors are backed by a 
and is compatible to IBM, Apple, Osborne, Kaypro and company who has been specializing in electronics for 
most other personal computers. But that's no secret! over 25 years. 


So, contact the Juki distributor nearest you for the real 
undercover story on the best letter quality, daisy wheel 
printer around. 
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CONTACT YOUR JUKI DISTRIBUTOR FOR THE DEALER LOCATION MOST CONVENIENT FOR YOU 


ACORN DATA PRODUCTS | BUTLER ASSOCIATES, INC | COMPUTER SERVICES | GENTRY ASSOCIATES, INC | INFORMATION SYSITMS, INC | INTERMATIONAL BUSINESS DSSMANH COMPUTER — | SIGMA DISTRIBUTING 
7304 L South Alton Way | O20 Wenchester Street INTERNATIONAL CORP | 2665 Carreocy Drive 2420 £ Oabion Stree? Unit R| SYSTEMS CENTER IECHNOLODIES, INC 711D 116th Ave. N E 
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DISTRIBUTORS OISTRIBUTOR CO 2300 Valley Vés Lane 930 G feardwaih Avenue | VECHNOLOLT UKI INDUSTRIES OF AMERICA (NC. | UKI INDUSTRIES OF AMERICA INE 
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package 1 or 2 megabytes of bubble 
memory in about half the volume oc- 
cupied by the machine itself. But the 
turmoil in standardizing microflop- 
pies and the cost of bubble memory 
will probably prevent those options. 
I'll bet something's coming along, 
however, and I expect that 
independent suppliers will get into 
the act as well. 

Another obvious addition would 
be some sort of compact printer. Al- 
though the Model 100 now provides 
for printer output, it's a bit hard to 
carry any satisfactory printer around 
in your briefcase. Present technology 
should allow design of a unit no 
larger than the computer itself—and 
Tandy is one of the larger printer 
manufacturers around. 

An accessory that I would really 
like to see is a multichannel, 12-bit 
analog-to-digital converter. The 
Model 100 is ideally suited for data 
acquisition in industrial and field ap- 
plications. This market is smaller 
than for a printer or disk drive, but 
the Model 100 could be used as a 
remote data logger that would be bet- 


ter than anything else produced, 
even units in the above-$20,000 price 
range. 

The Model 100 presents tremen- 
dous possibilities for use by the dis- 
abled. If Baudot codes could be sent 
with the terminal program, it could 
serve as an inexpensive terminal for 
the various phone communication 
services available for the deaf. And 
its size makes it ideal for use with a 
head-stick by a quadriplegic. I was 
disappointed to see that some key 
combinations require two hands; the 
keyboard could have been designed 
for use by an amputee. Perhaps the 
most far-out fantasy would be a 
microcomputer for use by the blind. 
The keys could have braille caps, and 
it should be possible to design a flat 
plate like the LCD with tactile 
"bumps" that present a braille ver- 
sion of the visual display. 

As for software, a book/software 
product called the Model 100 BASIC 
Language Lab should be available from 
Radio Shack by the time you read 
this, and [ understand that 
personal-productivity and personal- 


finance programs are in the works, 
with business-application software 
following. And, of course, it doesn't 
take much insight to guess that 
there'll be some games available. 

Whatever Tandy chooses to sell as 
accessories for the Model 100, it is 
certain that programmers and hard- 
ware suppliers will recognize the tre- 
mendous market presented by this 
machine. I expect to see a prolifera- 
tion of hardware and software add- 
ons that make those available for 
most other microcomputers seem 
sparse. Ás all those Apple ads tell 
you (and the TRS-80 ads should as 
well), it's the available body of hard- 
ware and software that really makes 
a microcomputer useful. 


Conclusions 

I first saw a Model 100 sitting next 
to a radio-controlled toy car at a Radio 
Shack store; I quickly passed it off as 
a toy as well. It was only after reading 
about it and playing with one for 
about an hour that I realized how 
powerful a machine this is. Sadly, it 
is probably true that a lot of people 
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The BROADEST LINE of CPUs 
isalsothe FASTEST. : 


To ge mv. you need CompuPro CPU Spats. They ! no AAT 
maximum m speed for maximum throughput, but like other CompuPro- prod cts, 
| keep on running -: day in and day out = to maintain peak system efficiency. 
For B bit, 16 bit, or 8 and 16 bit operation, CompuPro's fine family of high speed CPUs 
deliver the performance, quality, and reliability you need for serious computing applications. 


red to 


CPU 68K CPU 68K i5 the mout advanced 68000 based board avallable. It includes sockets for an optional 
memory management unit and up to BK X 18 (16 Kbytes) af EPROM, $885 (8 MHz), $850 CSC (10 MHz). 


CPU 86/87 CPU 86/67 laia you sae aludon | ihin BOBB'5 
large library of of ultra-etficient 18 bit soli ! tor 8007 ; 
sv d ou Win cs csc 


math oo processor and 80130 firmware at 
. (10MHz) Add $300 for factory Installed. 
speed to 5 MHz), 


CPU 8085/88 crv noasina is 

the original, much imitated dual processor. |"! 
board. When you nead Ihe best of both 
worlds — B bit, 16 bit, of B and. 

16 bit -CPU 6085/68 delivers + 
re&ults in high-level 
computing applications. 
$495 ASM, $5585 CSC. 


| + 
I BERELT THIET 


Bau. This Bonin B bit 

= o arse not only ‘includes | 
all jy stándará ZBOA features, 
4 ‘bal alao has the necessary options to | 
|. 4 insure backward compatibility with mas! 
— Mica m $325, $425 CSC, 


Z = =. i "- -— MIA Q2 National's 16032 
z OUTESE 85 qd ir e which more 


k p lr ae that of à minicomputer than the 
architecture found in older micros; CPU 16032 tets 
Moon this new processor to its maximum potential. 


| 
"i ZBE when we introduced CPU 8085/88 in 


a ia Pipe dE 21 1980, we designed it to be upward compatible with future 
n rg aco ee processors, Three years later, CPU 286 (based on the 
not only protects your software investment by 
E existing 8086/8088 software, bul opens up naw 
iittas by Combining an advanced instruction set wiih | 
the unà ot four on-chip processors. $1595 ASM, $1750 CSC. 


CompuPro CPU boards form the Heart of our System B16 family of high-speed, 
Digne ertormanón modular ode (CP/M, adva These include: Model A (CP/M operat- 
iA He bah single user), Model B ( advanced si jle user), Model C (MP/M" 8- 
, multi-user), Model 86/8 7 (MP/M-86'* multi-user), Model 08 (Oasis operating sys- 


fem. 8-bit multi-user) and Magai 016 j (Onsls, 16-bit multiuser) 
sranna pi Pon flier 


NOTE rea A oF pa aa A a pump Parm 
For business, scientific and Industrial compuling 
solutions, contact a Full Service CompuPro 
Systems Center or CompuPro Sales Center 
today; call (415) 786-0909 for location. 


CompuPro products are backed by a one year limited warranty (two years for ^ GODBOUT company 
boarda qualified under the Certified System Component high-rellabliity program). 3506 Breakwater Court, Hayward, CA 94545 
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Make your spooling network sing 
in six-port harmony. 


Add MultiSpool - the y iive printers simullaneously. Only this 
hardware spooler = degree of flexibility can meet the 
that’s truly flexible, J . ever-changing port-expansian needs 
Now, thanks to MultiSpool, of today's multiuser environment. 
there's no more need ta ote, too, that MultiSpool mixes 
buy individua) spoolers, no Bl ~ four serial and two Centronics- 
more wasted computer time or ^e 3 compatible ports, [t also 
memory. With its enormous memory- i handles X-on, X-o[f protocols 
sharing power, this dynamic six-porl and DTR. So, with the unit's 


switching device not only lets you network 
any combination af computers and 
ues italso provides the spooling 
unction within that network. 

With its 60K of buffer memory, con- 
trolled by 4K of memory management 
firmware, MultiSpool can orches- 
trale up la five computers or 


s Cede can configure 
\ oy each port to accammadale either 


acomputer or printer; and you can 
define the discipline of that port. 
Best of all, MultiSpool sells for 
jusl $995, 00 - even less if you don't 
need all six ports. And that, we're 
Sure, is music to your ears, 


Digual Lakadenn Boc 


(Digital Laboratories Inc. 


600 Pleasant Street, Watertown, MA 02172. (B17) 924-1680 


Mltissanl 


one of the most comprehensive and versatile /O programs available with 


power and performance to match that of the IBM-PC.5 


uses sophisticated and easy command language that allows flexible and 


efficient storage of information. 


meets the challenge of today's complex system and application needs while 


saving time and money in development. 


SYSTEM REQUIREMENTS: IBM-PC™ , DOS, 64K RAM, ONE DISK 
DRIVE-5%", 80 COLUMN DISPLAY, OPTIONAL PRINTER 


INIRODUCTORY PRICE: $155.00 

(Offer good through Sept. 30, 1983) 
In order to enable us to market the most economically prices software we use 
functionally-inexpensive packaging" , Thus, passing the savings on to you, 


PROFESSIONAL BUSINESS SPECIALISTS, " INC, 


P.O. Box 026005 

Miami, Florida 33102-6005 

Call Collect (305) 545-7077 

For Information and Specifications. 


Method of Payrnani: Chack, Money Order. 

Terma: All Handling and Shipping are Included In Software price. Allow 2-4 weeks delivery. 
Trademark: iBM is a ragistered trademark of International Business Machines, Corp. 
PROFESSIONAL BUSINESS SPECIALISTS, FUNCTIONALLY-INEXPENSIVE PACKAGING, PC- 
VSAM, PES ara Trademarks Pending of PROFESSIONAL BUSINESS SPECIALISTS, INC, 
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who could make excellent use of the 
Model 100's abilities still think of it as 


| a tay. It's too bad that Radio Shack is 


associated with toys and CB radio— 
its computers, especially the Model 
100, are as good as or better than any- 
thing available at much higher prices. 

I am told that it took a little more 

than a year from the time the Model 
100 was conceived until the first units 
were on the market. I'm amazed by 
that. The Model 100 shows tremen- 
dous planning and foresight. It can 
do things that desktop microcom- 
puters of several times its price can- 
not. The software is extremely well 
designed and innovative. It has the 
best features of a disk-based system 
while using only RAM storage, and 
the software is so well integrated that 
it is practically effortless to use the 
machine for a variety of applications. 
The Model 100 has a few faults, such 
as the documentation, but they are 
minor when one looks at the system 
as a whole. 

Perhaps the most telling test of the 
| Model 100 is that since 1 bought one 
| [have cut my use of larger machines 
by about half, I actually prefer to use 


| the Model 100 instead of either an 


LNW-80 or a TRS-80 Model III for 
text editing. Even more telling is that 
at least one executive at Tandy said 


| he uses the Model 100 more than his 
TRS-80 Model 12 and Model 16 com- 


bined, 
The Mode] 100 microcomputer is 
| the first of a generation of really por- 
table machines. Undoubtedly, a host 
of imitators will appear, and some of 
them may be on the market by the 
time you read this (the NEC note- 
book computer, using a very similar 
Microsoft operating system, was 
announced while I was writing this 
| article). But the combination of hard- 
| ware and software in the Model 100 
will be hard to beat. I doubt that, 
even several years from now, I will 
regret having bought one of the earli- 
est Model 100s on the market. m 


Mahlon G. Kelly (268 Turkey Ridge Rd., Char- 
lottesville, VA 22901) is Associate Professor of 
Environmental Sciences at the University of 
Virginia, where he studies the environments of lakes 
and rivers, His other interests include freelance writ- 
ing and the application of computers to environ- 
imental research. 
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ofthe computer revolution. f 


How to avoid becoming a casualty 


The computer revolution is eliminating lots of work for everybody. Unfortunately, it's often work you 
wanted to keep. 


Because of inconsistent or weak magnetic properties, some flexible disks can "forget" some or all of your 
information. But not if you're using Datalife* flexible disks. They're certified 100% error free and backed by a 
5-year warranty. This means what you put on them stays, ready for instant retrieval. 


So enjoy all the benefits of the computer revolution without suffering the painful loss of your information. 
Use Datalife by Verbatim, the world's leading producer of flexible disks. 


For your nearest Verbatim dealer, call toll-free 800-538-1793; in California or outside the U.S., call collect [408) 737-7771. 
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The New Microfloppy 
Standards 


Only media specifications are settled at this point, but de facto 
standards for disk drives are already emerging 


by Thomas Jarrett 


Photo 1: The Shugart SA300 3%-inch microfloppy-disk drive (on the right) next to a 5%-inch disk drive. 
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One of your next computers will 
probably have a microfloppy-disk 
drive that uses a 34-inch hard-shell 
cartridge with an automatic shutter, 
It will also be compatible with the 
standard interface for 5\%4-inch disk 
drives. More than 30 companies are 
now supporting this emerging stan- 
dard in the sub-5\%-inch disk, or 
‘*microfloppy,’’ market as a result of 
an agreement on disk media between 
the Microfloppy Industry Committee 
(MIC) and Sony Corporation earlier 
this year, While the disk drive and 
media specifications have been 
presented to the American National 
Standards Institute (ANSI) X3B8 
committee on microfloppies, they 
will probably become a de facto stan- 
dard in the marketplace before they 
gain official acceptance. 

Already, many portable computer 
manufacturers have adopted the 
3¥2-inch disk drive as a standard. 
The sales of 5%-inch disk drives are 
still increasing, particularly now that 
half-height drives are appearing in 
products, but experts predict that 
3'4-inch disk drives will soon outsell 
amy other size. 


Microflappy Applications 

Microfloppy-disk drives are small, 
light, inexpensive, and powerful, 
representing the newest wave of 
miniaturization in computer 
mass-storage peripherals. Their 
range of applications includes 
memory typewriters, new office 
equipment, scientific and engineer- 
ing instruments, the next generation 
of smaller portable computers, and 
other uses still on the drawing 
boards, 

Because of strong market demand 
for smaller, more powerful com- 
ponents and systems, the greatest 
potential for microfloppies is in por- 
table computers. They offer better 
performance and the same capacity 
as 5%-inch floppy disks in a smaller 
and less expensive package. While 
today's “portable computers” are 
more easily transportable than desk- 
top models, drives and media will 
contribute to the development of 
truly portable computers. Microflop- 
pies are also suitable for any applica- 
tion in which 5%-inch disks are used. 


Reductions in the size and/or cost 
of silicon chips, displays, and disk 
drives lead to many new applications 
for small computer systems. The 
new semiconductor chips, cheaper 
memory, flat-panel displays, and 
sub-5'4-inch floppy-disk drives can 
help make for a system small enough 
to be carried in a briefcase. As a 
result, microfloppies may usher in a 
new era of freedom from the work- 
place. 


The Advantages of Microfloppies 

One of the most crucial factors that 
determines the cost and size of 
microcomputers is peripheral stor- 
age. [n some cases, disk drives ac- 
count for 60 percent of the cost of a 
microcomputer system. Today's 
most popular and powerfal micro- 
computers have two floppy-disk 
drives, which increase a system's 
volume and weight considerably. 
Microfloppy-disk drives, which are 
one-quarter the size and one-half the 
weight of conventional 5%-inch disk 
drives, consume 50 percent less 
power. 

The microfloppy drives now on the 
market store from 358K bytes to 1 
megabyte per disk; 500K bytes is 
typical. This is raw, unformatted 
storage capacity that is typically re- 
duced to a 320K- or 360K-byte format 
compatible with the IBM Personal 
Computer disk format. This capacity 
is less than some of the new high-ca- 
pacity 5%-inch disks now appearing 
on the market, but it is equivalent to 
most standard 5%-inch disks. 

As microfloppy drives are inte- 
grated into consumer products, sys- 
tems designers and OEMs (original 
equipment mantufacturers) will take 
advantage of the 3¥%4-inch disk’s size, 
price, and performance to create new 
uses beyond those of 5%-inch drives. 

Another advantage microfloppies 
Offer is carrying convenience. Early 
market research revealed that people 
want disks that can be carried in a 
pocket or purse. But because micro- 
floppy disks are easy to trans- 
pott—and therefore easy for inex- 
perienced users to damage—the disk 
and drive manufacturing companies 
are supporting a hard-shell cartridge. 
Further, most disks have an auto- 


matic shutter that closes over the 
media surface when the disk is re- 
moved from the drive. Thus the 
"floppy" in microfloppy is no longer 
accurate. Such protective measures 
help ensure that beginners who 
don't know the meaning of com- 
puter messages such as "BDOS 
Error—bad sector’’ will not have to 
learn about them the hard way. 


Industry Standards 

Standards are essential to the effi- 
ciency and growth of every segment 
of the computer and electronics in- 
dustry, and microfloppy drives and 
media are no exception. Standardiza- 
tion lowers costs to manufacturers, 
OEMs, and consumers alike by 
allowing the mass production of in- 
terchangeable parts. Standards also 
eliminate the need for expensive 
redesigns. 

Disk and drive manufacturers can 
compete within the framework of an 
established standard. That way, 
OEMs and systems houses won't fail 
to support a customer if their main 
source does not have parts available. 
They can fall back on second sources 
of standard parts. 

When microfloppies were first an- 
nounced, the market was flooded 
with incompatible products. Hitachi, 
Matsushita, and Maxell introduced a 
3-inch disk drive and media; Tabor 
and Dysan presented a 3%-inch 
drive with soft-jacketed disks that 
Seagate Technology later supported; 
Sony introduced a 3¥2-inch drive that 
both transferred information and 
rotated twice as fast as the standard 
5%-inch drive; Canon had a 3.8-inch 
drive; and more recently, IBM intro- 
duced a 4inch drive. Disk-media 
manufacturers were endorsing sev- 
eral disk sizes, but most of the sup- 
port was behind the 34-inch format. 


The Microfloppy Industry 
Committee 

The Microfloppy Industry Com- 
mittee (formerly called the Microflop- 
py Standards Committee) was 
formed in May of 1982 to establish a 
microfloppy media standard. The 
committee announced its activities at 
the National Computer Conference 
in June 1982 and opened its member- 
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Figure 1: The 3%-inch disk cartridge endorsed by the Microfloppy Industry Committee has 


a hard plastic case and an automatic shutter. 


ship to any interested party. Shugart 
Corporation was among the original 
four members of the committee, 
which by April of 1983 included 22 
leading disk-drive, media, and per- 
sonal computer manufacturers. 

In September 1982 the MIC pro- 
posed the adoption of a 3%-inch 
hard-cartridge disk standard to the 
ANSI X3B8 committee on microflop- 
pies. By then Sony had begun to ship 
its own version of a 34-inch drive 
and hard cartridge. The Sony media 
and the MIC’s proposed standard for 
3%-inch media, while similar, dif- 
fered on four main points: the num- 
ber of tracks (concentric circles) on 
the disk, coercivity, thickness of the 
iron-oxide coating, and the type of 
shutter used to protect the head ac- 
cess window, where the disk drive 
reads and writes information on the 
disk. 

The Sony drive had 70 tracks of in- 
formation, while the MIC proposed 
80 tracks as standard. Both used 
metal hubs in their disks to improve 
centering tolerance. The coercivity of 
the Sony medium was 580 oersteds 
(a unit of magnetic resistence), while 
the MIC had suggested 650 oersteds. 
Sony's oxide layer was 100 micro- 
inches thick, and the MIC's proposal 
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specified 40 to 50 microinches. The 
thinner oxide layer and higher coer- 
civity allow higher recording densi- 
ties to be used without sacrificing 
reliability. 

Sony's first shutter on the disk was 
a simple metal slide that the user had 
to manually open before inserting 
the disk into the drive then manual- 
ly close after the cartridge was re- 
moved. That procedure required 
touching the area around the head 
access window and possibly ruining 
the disk, Also, the shutter could slide 
open accidentally, exposing the head 
access window to contaminants. 

The MIC design, in contrast, in- 
cludes a spring-loaded autoshutter 
that automatically opens upon inser- 
tion of a cartridge into the drive and 
automatically closes when the car- 
tridge is ejected. An actuator inside 
the drive controls the opening of the 
shutter and loads the read/write 
head(s) onto the media, This system 
reduces the possibility of putting the 
disk into the drive incorrectly and the 
chances of media damage due to the 
disk shutter being open when out of 
the drive. The MIC hard cartridge 
also has a sliding mechanical write- 
protect tab instead of a detachable 
plastic write-protect tab, which can 


get lost. See figure 1 for an illustra- 
tion of the MIC 3%-inch hard- 
cartridge standard. 

The most significant development 
in the microfloppy media standards 
issue was the compromise agree- 
ment Sony and the MIC reached in 
January 1983. The two groups agreed 
on 80 tracks per side of a disk, a coer- 
civity of 625 oersteds, and an oxide 
thickness of approximately 60 micro- 
inches. Thus, important progress 
was made toward solving the thor- 
ny issue of microfloppy media stan- 
dardization. Sony will be manufac- 
turing 2 second-generation product 
compatible with the MIC cartridge 
and will continue to support its 
original drive and media. Sony will 
also use an autoshutter on its new 
media. 

The agreement between the first 
company to ship production quanti- 
ties of microfloppies and a commit- 
tee of leading U.5., European, and 
Japanese manufacturers adds weight 
and momentum to the effort to estab- 
lish a single microfloppy configura- 
tion as the standard, Table 1 lists the 
members of the Microfloppy Indus- 
try Committee and the supporters of 
the various disk sizes, 


The Microfloppy Competitors 

From the beginning, size has been 
the most basic bone of contention 
among the microfloppy-drive manu- 
facturers. Four disk sizes ranging 
from 3 to 4 inches have been pro- 
posed, and each one has its sup- 
porters. 

The 3-inch disk drive: The 
Hitachi/Matsushita/Maxell 3-inch 
drive has a 5'4-inch interface and an 
automatic shutter on its rigid-case 
disk. Hitachi has not announced any 
volume agreements with American 
computer makers yet, although 
many Japanese manufacturers are 
lined up behind this proposed stan- 
dard. Gavilan Computer Corpora- 
tion introduced its new portable 
computer with Hitachi's 3-inch drive 
but has since decided to use the 
34-inch microfloppy. Maxel! is 
owned by Hitachi and is therefore 
associated with this group. Mat- 
sushita is supporting the 3%-inch 
drive as well as the 3-inch drive. 
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3¥2-inch with 
Shugart interface 


3-inch 


Canon 
Fuj 
Hitachi 
Jicoh Epson 
Matsushita 

Maxell 

Micro Peripherals Inc, 


Alps 
Citizen 


Fuji 


Ninan 
Sankyo 
Sanyo 

Teijin 

Tokyo Denki 


Sony 
Sord 


TEAC 


Control Data Corp. 
Formmaster 
Gavilan Computer 
Mitsumi Sankyo 

Tandon 


Toshiba 


3s-inch with 
Sony interface 4inch 
Computer IBM 
Devices inc. 
Hewlett-Packard 
Jonos 
RCA 
SKS 
Sony 
Sord 
Tandon 
Universal Data 
Systems 


Apple Computer 


Alari 


Athana 


BASF 


Cii Honeywell Bull 
Dennison Kybe 

Dobbelin Boeder 
Matshusita 

Media Systems Technology 


Memorax 
Mitsubishi 
Nashua Corporation 


Microfloppy 
Industry 


Committee Olivetti 


Otrona 
Philips 
Remex 
Shugart 


Spin Physics 


TOK 


Verbatim 
Wabash 


Xidex 


YE Data 


Table 1: The various companies supporting the different microfloppy-disk sizes. Note 
that some manufacturers are offering more than one type of microfloppy. 


The 3-inch drive has two potential 
problems. First, because the disk is 
so small, both sides of it must be 
used to achieve a capacity of 500K 
bytes, Because the drive has only one 
read/write head, this is currently ac- 
complished by reading one side 
(250K bytes) and then flipping the 
disk over, The company recently an- 
nounced a double-sided drive that 
will access both sides of a disk (500K 
bytes) at the same time. Second, in 
order for 3-inch drives to achieve a 
1-megabyte capacity, a track density 
of 200 tracks per inch would have to 
be used, This would significantly re- 
duce the reliability of an open-loop 
drive. See Table 2 for more technical 
comparisons between the different 
microfloppy drives. 

3%-inch disk drive: The Tabor! 


Dysan/Seagate 3%-inch disk also has 
slightly less recording area than the 
3Y5-inch disk. This is the only group 
that does not offer a hard-shell car- 
tridge because its 3%-inch disk is 
covered by a more traditional soft 
envelope. These companies feel that 
the price of their disks will be more 
competitive because of the less ex- 
pensive soft jacket (which uses exist- 
ing 5'4-inch disk technology and has 
fewer parts). Dysan owns portions of 
Tabor and Seagate and has financial 
ties to Brown Disc, so it is not 
unusual to see these companies 
together. They have not announced 
any volume deals on their drives. 
The 3¥2-inch disk drive: The 3Y-inch 
disk format has twice the available 
recording area of the 3-inch disk. 
Higher-capacity drives are already 
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us, we'll take care of you like 
our business depends on it. 
Because it does. Which means 
when you place an order, you 
can be sure we'll fill it the 
same day. And that our uni- 
que Order Tracking System" 
is keeping tabs on your order 
every step of the way. 

Most important, we'li be 
there if you need us after 
your software arrives. We'll 


make sure that you'll receive 


the finest post-delivery service 
in the industry. And that's a 
promise. 

Mext time you're looking 
for low price and great ser- 
vice, do what IBM, General 
Electric, and a lot of other 
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We'll show you why 
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buy their software from us. 
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Unformatted Single or 
Double- Dimensions 


Media Size Capacity 


Company (inches) (bytes) -sided 


Hitachi 3 
Tabor 


jv 
Shugart 3a 
Tandon ave 
Son ave 


IBM 4 


Media Transfer Rate 
(inchas) 


Table 2: Specifications for some of the different microfloppy-disk drines 


being announced as improved media 
and head-positioning technologies 
become available. Most 3V2-inch disk 
drives use only one side of the disk 
to store 500K bytes. Adding a second 
head, a simple redesign of the pre- 
sent drive, will create a 1-megabyte 
double-sided drive. Sony and Tan- 
don have already announced this 
upgrade as well as versions of their 
drives with both the 5%-inch inter- 
face and the Sony interface. Tandon 
has announced a $310 million agree- 
ment with a major microcomputer 
manufacturer (rumored to be IBM) 
for its disk drives (probably the 
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3%2-inch disk drive with the 5'A-inch 
interface). 

Sony started delivering the first 
microfloppies in 1980 in one of its 
word processors. The company has 
since offered the microfloppy in its 
SMC-70 microcomputer. Hewlett- 
Packard placed a $30-million order for 
Sony microfloppy drives and recent- 
ly announced that it had sold 25,000 
drives in its various products, among 
them the Series 200 Model 16 micro- 
computer, which accounts for half of 
the estimated 50,000 microfloppy 
drives that have been sold so far. 
Computer Devices uses Sony drives 


intelligent keyboard for relaxed 
programming and handling 


Your AMERICAN @pppic, 2 
needs an adequate partner - 


Quality is our business 
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Tracks Access Time Bits Tracks 


Covering (kilobits/sec.) per Surface (milliseconds) per Inch per inch 
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80 10. 9250 
6 8204 

3 

12 

Lr 


in its Dot microcomputer; RCA uses 
them in development systems; Sord, 
Jonos, and Universal Data Systems all 
use Sony Drives in their portable 
computers, 

Sony will continue to manufacture 
and support its older drives, but now 
that the company is offering the new 
315-inch drives with the MIC media 
and Shugart interfaces, it is debat- 
able how many manufacturers will 
stay with the older Sony disk format 
or the Sony interface. 

IBM's 4-inch disk drive: While the 
4-inch IBM disk has more recording 
area than the 3'5-inch disk, it is tao 


ALPHA key 
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big to fit easily in a shirt pocket and 
doesn't offer systems integrators 
enough of a size incentive to replace 
5%-inch disks. The IBM drive 
presently stores only 358K bytes— 
less storage capacity in a larger pack- 
age than a 3%-inch drive. It has a 
slow (40-millisecond) track-to-track 
access time, and both the data-trans- 
fer rate and the interface are non- 
standard. Until this drive is used in 
an IBM product, it probably won't go 
far. 
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The most popular interface for 
microfloppy-disk drives is the stan- 
dard 5%-inch Shugart interface used 
on most 54-inch floppy-disk drives. 
This standard defines the data and 
contro} lines and specifies a disk rota- 
tion of 300 revolutions per minute 
(rpm) and an information transfer 
rate of 250K bits per second, Disk 
drives that use the 5%4-inch interface 
can be easily interchanged. Systems 
integrators can then use the new 
microfloppies directly in place of the 
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older 5'4-inch drives. Computer 
manufacturers in turn can take ad- 
vantage of tried-and-true technology 
(their existing computers and the 
proven reliability of 5%-inch inter- 
faces) while getting to the market 
first with smaller, faster computer 
systems. 

The new microfloppy-disk drives 
access information on the disk quick- 
ly. Transferring that information out 
of the drive and into the computer, 
however, can be a slow process. Sys- 
tems designers may feel limited by 
the Shugart interface transfer speed 
of 250K bits per second when they 
want to use the new, faster micro- 
processors and memory that micro- 
floppy-disk performance can't keep 
up with. That's one of the major 
reasons why Sony is offering its 
600-rpm 3%-inch disk drive with a 
Sony interface that can transfer infor- 
mation at 500K bits per second, ef- 
fectively twice the speed of the 
Shugart interface and the same as 
double-density B-inch disk drives. 


Case Study of a Microfloppy 
ohugart Corporation's entry in the 
microfloppy field is the SA300, a 
single-sided drive that stores 500K 
bytes on a 3%-inch disk (see photo 
1). The SA300 measures 1.6 inches 
high, 4 inches wide, and 6 inches 
deep and weighs only 1.3 pounds. 
The drive is extremely quiet and has 
only nine moving parts because of its 
efficient, brushless direct-drive DC 
motor, which eliminates the need for 
belts and pulleys. It records with the 
MFM (modified-frequency modula- 
tion) method at a density of 8204 bits 
per inch and 135 tracks per inch, 
with 80 tracks per side. Track-to- 
track access time is 6 milliseconds. 
The $A300 uses +12 volts when the 
disk is being accessed, dissipating 
less than 8 watts. [n a standby mode 
it uses +5 volts and dissipates less 
than 4 watts, producing about one- 
third less heat than standard 5'A-inch 
disks. In portable computer systems 
this translates to less draw on a bat- 
tery pack and thus longer operation 
without recharging batteries. The 
lower heat dissipation also means 


that parts last longer. 


In terms of its interface and the 
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PRO-COM Software. 


There isn't space to describe it all here. 
See your local dealer for complete 
details now. It'll be well worth 

your time. And money. 
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configuration of the disk track den- 
sity and layout, the Shugart SA300 
is compatible with computer systems 
that use standard 5%-inch disks. 
Consequently, it can be plugged into 
any system that has previously used 
standard 5%-inch disks. Plug com- 
patibility enables systems designers 
and OEMs to use the latest tech- 
nology in data storage while preserv- 
ing their investment in their existing 
hardware and software. And 
alleviating drastic redesigns helps 
keep costs to the end user to a 
minimum. 


Standards for the Future 

Of the four competing disks, the 
32-inch hard-shell cartridge is be- 
coming the de facto standard. Its 
media is safer and more reliable due 
to the hard case and automatic shut- 
ter. At the outset, consumers will 
have to pay up to $7 per disk for this 
added safety, but with mass produc- 
tion the prices will quickly be com- 
petitive with 5%-inch disk prices. 
The 3%-inch disk is small enough to 
fit into a shirt pocket and large 
enough to hold a megabyte of stor- 
age without tadng present disk tech- 
nologies. Just as the audiocassette re- 
placed reel-to-reel tapes, the 3V»-inch 
disk could become a mass-marketing 
phenomenon. 

The compatibility and portability of 
the 3¥%-inch disk drive with the 
Shugart interface also bodes well for 
its success. The 5!4-inch-compatible 
interface, it should be added, pro- 
tects investments in existing software 
and disk controllers. 

Marketplace acceptance will ulti- 
mately determine the standard for 
the next generation of sub-5'4-inch 
drives and media. But the compro- 
mise agreement between Sony and 
the MIC, along with hard-shell 
media protection, a plug-compatible 
standard interface, and a potential 
for enhancements, make the 342-inch 
Shugart-interface disk drive the lead- 
ing contender for the title of indus- 
try standard. i 


Thomas Jarrett is the microfloppy marketing 
manager at Shugürt Associates (475 Oukmend 


Pkwy., Surmyvale, CA 94086). 
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System Review 


Portable Computer 


2 FATE 
m Lf f 


This briefcase computer from Hewlett-Packard has 
powerful real-time scheduling capabilities 


by Rowland Archer Jr. 


The HP-75 marks Hewlett-Packard's entry into the mid- 
priced portable computer fray. Truly a portable com- 
puter, the HP-75 includes a full-featured BASIC inter- 
preter, a text editor, a real-time clock/calendar, and an 
appointment scheduler (see photo above). 

Low-power CMOS (complementary metal-oxide semi- 
conductor) memory (16K bytes, upgradable to 24K) re- 
tains files, programs, and the appointment calendar 
when the machine is switched off (only the display ac- 
tually powers down). A rechargeable battery pack keeps 
the HP-75 running for about 20 hours of active use before 
it needs to be recharged. 

Magnetic cards are used to save and restore programs 
and data files. Each card holds about 1300 bytes. Op- 
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tional peripherals, such as a video-display driver, a 
digital cassette recorder, and a thermal printer, can be 
connected through the HP-IL (Hewlett-Packard Interface 
Loop) port on the back of the HP-/5., 


Display 

The HP-75 has a 1-line, 32-character liquid-crystal dis- 
play (LCD). System software provides automatic hori- 
zontal scrolling through a 32-character window, up to 
a maximum line length of 96 characters. All visible ASCI 
(American National Standard Code for Information In- 
terchange) characters (uppercase and lowercase letters, 
numbers, and punctuation) can be displayed by the 
HP-75, with or without underlining. It also contains a 


set of special characters: graphics symbols, a partial 
Greek alphabet, and several characters needed to sup- 
port foreign languages, such as the umlaut over the o. 

Using a computer with a 1-line display takes sorne get- 
ting used to, though the software makes it more 
tolerable. Commands such as LIST (list a text file or a 
BASIC program) cause the text to pause automatically 
after displaying each successive line. The duration of this 
pause can be set by a command. 


Keyboard 
The keyboard contains 65 keys in a standard QWER- 


TY layout. All of the 256 possible 8-bit character codes 
can be generated from the keyboard. Each key repeats 
automatically when held down. Three special keys 
marked TIME, APPT, and EDIT can be pressed at any 
time to switch into the clock/calendar display, the ap- 
pointment-scheduling program, or the text editor, 
respectively. The FET key can be used to fetch the 
rnessage associated with the most recent error. DEL 
deletes single characters; CLR clears entire lines. Four 
arrow keys are used to move the cursor within the cur- 
rent line or to the next or previous line. 

The keys give tactile feedback and an audible click 
when they are pressed, but they have a very short travel. 
| did not find the keyboard suitable for fast touch-typing; 
the calculator-like buttons are too small and require too 
much pressure. However, I would guess that they will 
remain highly reliable, based on their similarity to HP 
calculator keys. 

A very flexible keyboard reprogramming feature lets 
you assign a string of characters to any one of 194 valid 
key codes and key combinations. For example, you could 
assign a set of BASIC keywords to ali the ASCII control 
characters, so that pressing CTL (control) plus a key 
would enter an entire keyword. The current set of 
keyboard definitions is drawn from a file called keys. You 
can maintain keyboard redefinition files on magnetic 
cards or in-memory files. 


Magnetic Cards 

As many multiple program and data files as memory 
permits can be stored in the HP-75. If you need to store 
additional files, you can use the built-in magnetic card 
reader. Magnetic cards are also used to transfer software 
between machines. Several sample programs come with 
the HP-75 on prerecorded cards. 

The magnetic cards store 650 bytes on each of two 
tracks for a total of 1300 bytes. ‘You can read or write cards 
by pulling them manually through a slot in the lower 
right-hand corner of the machine, as prompted by the 
system software. It took a while to find the right speed 
to pull the cards through the reader. Warning messages 
tell you if you pulled too slowly or too quickly, but only 
within a limited range of the correct speed. Outside this 
range, you get a warning of bad read/write. My machine 
may have had some problems with the card reader, as 
it would sometimes give an error as soon as I pushed 
the RTN (return) button; accarding to the manual, there 


At a Glance 


Name 
Hewlett-Packard HP-75C Portable Computer 


Distributor 
Hewlett-Packard 

Corvallis Division 

1000 Northeast Circle Blvd 
Corvallis, OR 97330 


Dimensions 
Il% by 6 by 1% Inches; | pound, IO ounces 


Features 

Rechargeable battery pack, AC adapter, IEK bytes af memory; HP 
proprietary microprocessor, 65 keys; HP Interface Loop; Tull ASCI 
nius graphics, some Greek letters, some European-accented roman 
letters, | line of 32 characters on liquid-crystal display 


Other peripherais 
Built-in magnetic card reader 


Expansion features 

User memory to 24K bytes total; three plugin ROM sockets, HP 
Interface Loop peripherals including video display, digital cassette. 
and thermal printer 


Software 
BASIC interpreter, text editor, file manager, clack/calendar, and 
appointment scheduler 


Price 
5995 


Documentation 

360-page. softcover. 3-hole punched Owner's Manual with com- 
plete operating instructions, tutorial, table of contents, and Index, 
quick-reference manual not received Tor revevy 


Audience 

For programmers and professionals in need of a portable 
computer with appointment scheduling, editing, and BASIC 
programming capabilities 


is supposed to be about a 5-second delay before it 
presents an error message. 

The HP-75 automatically computes the number of 
cards needed to save a file and prompts you to insert 
them one by one. When you read a file back from cards, 
you do not need to read the tracks back in the order you 
wrote them, as long as you read all the tracks at least 
once. 


Hardware Expansion 

The HP-75C comes with 16K bytes of RAM (random- 
access read/write memory) in addition to 48K bytes of 
ROM (read-only memory). I tested an HP-75D, which in- 
cludes an additional 8K bytes of RAM, for a total of 24K, 
Most of this is available for user programs and data; my 
machine showed 22,463 bytes free after a system reset. 
If you buy an HP-75C, you can purchase the 8K bytes 
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of RAM later and simply plug the module in behind the 
battery compartment. 

Three slots on the front of the HP-75 accommodate 
ROM modules, which can add new functions to the 
system. There were no details supplied with the review 
machine on these functions, but reference is made in the 
owner's manual to expanding BASIC with new features. 

The rear of the HP-75 contains an HP-IL port (see “The 
Hewlett-Packard Interface Loop,” by Robert Katz, April 
1982 BYTE, pages 76-92). This is a two-wire expansion 
bus used by HP for connecting peripherals such as a 
digital cassette recorder, a thermal printer, and a video 
interface. The same peripherals used by the HP-41C 
hand-held computer can be used by the HP75. 


File System 

An in-memory file system is the basis for storage of 
text files (or documents) and BASIC programs. Files can 
be created and modified, renamed, deleted, and copied 
to magnetic card or any other device on the HP-IL. File 
names can have as many as eight characters. Files can 
be protected in two ways: First, a BASIC program can 
be made private, in which case it can be run and deleted, 
but not listed or edited. Second, a password can be sup- 
plied for any file when you copy it to a card; that card 
cannot be read unless you supply the correct password. 

The system knows about five types of files: BASIC pro- 
grams, text files, appointment files, LEX files, and in- 
terchange files. Appointment files are managed by the 
appointment-scheduler program. LEX files are lan- 
guage-extension files. They add new commands to 
BASIC or the operating system. Interchange files are 
standard-format (not specified) files used to exchange 
information with other computers. A command is pro- 
vided to transform files between BASIC, text, and inter- 
change formats. 


DATA TRANSFER PROBLEMS ? 
Solution is REFORMAT TER® Diskette Conversion Software 


* Avoids serial communication protocols. 
* Needs only ons system to transfer data. 
* Converts source code and data files. 

« Allows 2-way transfer 

* Quick, reliable, and inexpensive. 
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Text Editor ` 

The HP-75's text-editing capabilities are used by all the 
other software (BASIC, appointment scheduler, clock/ 
calendar program, and filer). This line editor is both 
powerful and easy to use. 

You can move a blinking block cursor across the line 
with the left and right arrow keys. Characters can be 
changed by typing over them. One key deletes the 
character under the cursor, and another key toggles the 
editor in and out of insert mode, which lets you insert 
characters between existing characters. 

The two modes of text editing are for BASIC programs 
and documents. BASIC program statements are checked 
for valid syntax as they are entered. Both file types re- 
quire line numbers before every line of text. These line 
numbers are used to specify a line or range of lines to 
be listed, printed, moved, deleted, and renumbered. 


Appointment Scheduler 

The appointment-scheduling program makes exten- 
sive use of the clock/calendar system. The HP-75 soft- 
ware is set up so you can switch between editing a 
BASIC program or text file, running the appointment 
scheduler, and checking or setting the time, all without 
losing any work in progress in another mode. By press- 
ing the APPT key, you switch to the appointment-sched- 
uling program. If an appointment is due, it will appear 
in the display with the time and date underlined for em- 
phasis. If no appointment is due, you are given a 
template to use to create a new appointment: 


Day Mo/Dy/Yr Hr:Mn AM #1N !Note 


You fill in the day, date, and time fields to indicate when 
your appointment comes due. There is a lot of flexibil- 


VERSIONS 


Runs On Reads/Writes 
CP/M |BM 3740 


CP/M «&——Mm- DEC AT-11 
CP/M-B6' -iget IBM 3740 
CROMIX -———pm-DEC RT-11 


DEC RT-11" -«4——m»-CP/M 
MS-DOS' «tyo [BM 3740 
TRSDOS || -——m-CP/M 
TRSDOS || -«——»-DEC RT-11 


| PRICE: $249 "$350 | 
Requires B^ flappy drive 


| (415) 324-9114 TWX: 810-370-7457 
* 487 Hamiilon Avenue, Suite 2, Palo Alto, Calif. 94301 
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“Training? Call a 
computer school." 


"More documentation? 
Go to a book store." 


"Technical support? 
Call the publisher." 


Interested in dBASE II or 1-2-3"? 
Beware The Dreaded Finger Pointers! 


sound familiar? Does your 
dealer turn into a “finger 
pointer" when you need help? 

At SoftwareBanc we offer a 
complete system that doesn’t 
stop when your software is 
delivered. 


Careful Product Selection 
Do you get bewildered by 

the endless lists of soft- 

ware you find in most ads? 
Let us be your quality control 
department. 

We only sell the best pro- 
grams on the market. After a 
thorough evaluation we chose 
dBASE II" for data process- 
ing, and 1-2-3" for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 


Expert Technical Support 
When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 


Circle 408 on inquiry card. 


Money Back Guarantee 

We are offering a 60 day money | 
back guarantee on the following 
software: 1-2-3, dBASE II and 
ABSTAT. Call for details. 


Free dBASE Il" User's Guide 
Order dBASE iI” from us, and 
you'll receive a free copy of 

our dBASE IT" User's Guide. 
You can also buy the User's 
Guide first for only $29, and 
then receive a full credit when 
you buy dBASE II." 


1-2-3" & dBASE Il" Classes 
Want more in-depth informa- 


tion about dBASE II" or 1-2-3"? 


Attend a SoftwareBanc Semi- 
nar near you. Each session runs 
from 9 to 5, and costs $175. 
Seminars are in lecture 

format with a custom sound & 
video system which is used to 
display taped interviews with 
prominent software personal- 
ities and sessions with various 


software programs. 

Los Angeles Anchorage 

July 18-22 August 11-12 
Washin ngun D. .C. New York Ci 

Aug. 29-Sept. 2 September 19-23 


Prices You Can Afford 
EVA ee LM a $399 
RASENS oe, oo. ccs cee cee $479 
RETT LATUS UON $379 
dBASE ll" "User's Guide. i S ER $29 
DBPIUSM rw s EN. y $95 
SARADAN., rya MS LIEU $199 
it]! oo oS $69 
NES Tu. m Mor $109 
QUICKCODE" MINCE AR. $199 
C AM" Meu pere. $60* 


s risk 60 day money back guarantee 
*Only available for IBM PC with MS-DOS. 


Free Catalog 

If you want to learn more about 
SoftwareBanc, call or write for our 
free product catalog. 


SoftwareBanc 


661 Massachusetts Avenue 
Arlington, Mass. 02174 


Cue support call: 
(617) 641-1235 


Dealer sb Invited. 

" Manufacturer's trademark 

Payment may be made by: MasterCard, Visa, check, 
.D. canne orae; Mass. residents please add 

556 sales tax, Add $5.00 for shipping and handling. 

Pricas subject to change. 


[i ROTE UR h 
| Order Toll Free | 


1-800-451-2502 


| (617) 641-1241 in Mass. 
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filing equipment, hiroilure and many other accessories lor word 
and data processing systems Write for our Irsa catalog 


OO) gog goo OOO OOO mg 


® 


DATA PRODUCTS 
(FORMERLY ABM) 


619-268-3537 


Modam Hotlina (Anytime) (TT TELEX 4992217 


Orders Only 
800-854-1555 A g C 
Information l 


ity and ease of use here; you can fill in the day and time 
only, and the program will automatically supply the date 
of the next occurrence of that day. Similarly, the day will 
be supplied if you fill in the date and time, 

The #1 field specifies the alarm type. Nine different 
types of alarms are provided, from quick beeps to urgent- 
sounding sirens. The alpha character is the appointment 
type: N stands for normal; R specifies a repeating ap- 
pointment, in which case a new appointment will be 
automatically rescheduled at a given interval in the 
future as soon as this one comes due. A is like R, but 
you must acknowledge the due appointment before a 
new one will be scheduled. !Note can be anything you 
want. Typically it will describe the appointment or 
reminder, such as “phone home.” You can also schedule 
a BASIC command (including RUN program) to be ex- 
ecuted when the given time arrives. 

When an appointment comes due, the HP-75 will take 
one or more actions depending on what it is doing at 
the time. If you are using the machine for something 
else, the alarm will sound and the letters APPT will show 
at the bottom of the display. When you are finished us- 
ing the machine, the action associated with that appoint- 
ment will be done (either the Note displayed or the 
BASIC command executed). If the display is turned off 
when the appointment comes due, the alarm sounds 
and the action is immediately performed. 

I don't think average executives will forgo their 
secretarial support and carry an HP75 around all day 
to keep their schedules. On the other hand, I think that 
this facility could form the basis for a powerful real-time 
control system. The relative immunity to power failures 
and the ability to schedule the execution of BASIC pro- 
grams provides a great deal of flexibility for a home con- 
tro] system. 


Immediate Mode and BASIC 

When the HP-75 is in EDIT mode, you can enter arith- 
metic expressions to be evaluated. This is referred to as 
calculator mode and is like the immediate execution mode 
supported by most BASIC interpreters. The RES (result) 
function is always equal to the result of the Jast expres- 
sion evaluated, handy for long calculations. You can 
assign values to variables in this mode, and the variables 
so defined will be kept separate from program variables. 
I found this concept a bit strange and prefer having one 
pool of variables shared between programs and 
calculator mode. 

All arithmetic is carried out in decimal format, mean- 
ing no precision is lost in conversion between an inter- 
nal binary format and an external decimal display for- 
mat. You can enter numbers as long as 13 digits; all 
values are rounded to 12 places before storage. The range 
of ]legal value is  —9.99999999999E499 to 
4-9.99999999999E499, The smallest positive number is 
T 1E— 499; the smallest negative number is — 1E — 499. 

Variable names can be one letter or a letter followed 


619-268-4488 8868 CLAIREMONT MESA BLVD 


a Bi digit. i i 
Exclusiva Monthly Specials SAN DIEGO, CALIFORNIA 82123 by single = Four types of sump le variables are 


allowed: REAL, SHORT, INTEGER, and STRING. REAL 
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You can count on 3M diskettes. Day after day. 


Just like the sun, you can rely on 3M diskettes every day. At 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 
Were constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 

Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 


3M hears you... 


Circle 447 on inquiry card. 3M 


Listing 1: This sample program in HP75 BASIC illustrates the user- 
definable function (DEF FN). 


10 DEF FNA$ 

20 HS=TIMES 

30 H=VAL(H${1,2)) 

40 IF H>11 THEN FNA$='PM' ELSE FNA$= AM 
50 END DEF 


numbers have the full precision given above. SHORT 
numbers take up less space, having five digits plus a two- 
digit exponent, giving a range of -—9.9999E99 to 
3-9.9999E99, An INTEGER can have five digits, ranging 
from —99999 to + 99999, A STRING can be of any length 
up to the amount of memory in the machine: One- and 
two-dimensional arrays of each numeric type are 
allowed, but there are no string arrays. 

A very complete set of numeric- and string-manipu- 
lation functions is included with the HP-75. Logical 
operators include AND, OR, EXOR (Exclusive OR), and 
NOT; HP's scientific bent shows up in its selection of 
trigonometric functions, which goes beyond the usual 
sine, cosine, and tangent functions to include arc sine, 
arc cosine, arc tangent, cosecant, secant, and cotangent. 
Arguments can be in degrees or radians, and functions 
to convert between degrees and radians are provided. 
A built-in constant approximates pi to 12 places. String 


functions can find the length of a string, search one 
string for another, convert lowercase to uppercase, and 
convert numbers to strings and vice versa. 

There isn't enough space here to describe the BASIC 
in detail. I can say in general that it has many features, 
and I found nothing that did not work as advertised. 
Most HP-75 features can be controlled from within a 
BASIC program, giving the system a lot of flexibility and 
power. 

For example, the user-defined-function capability (in- 
cluding multiline functions) lets you define a function 
that returns the string AM if the time is before 12:00 
noon, or PM if it is 12:00 noon or later (see listing 1). 

TIMES is a built-in function that returns a string con- 
taining the current time (based on the 24-hour clock), 
such as 10:07:42. Line 30 converts the first two characters 
(10 in this case) to a number representing the hour of 
the day. Line 40 sets the value of the function to PM or 
AM based on a comparison to 11 a.m. If your BASIC pro- 
gram contains a call to FNA$, AM or PM will be sup- 
plied according to the time of day. 


More BASIC Features 

À BASIC program can contain as many as 1001 timers. 
Each timer can be individually set to delay an event for 
anything from fractions of a second to centuries. The ON 
TIMER f «n, «delay» «statement » statement will set 
the «delay for timer number «n», and execute 


JUST SAY THE PASSWORD" 


TO GET 1 OOE 3 AUD, 
PROG RAM MAB ILE AUT O D IAL, I 


ie 300/ 1200 Baud 
| * Auto Dial, Telpac™ software available | 
* Full or Half Duplex | 
* Audio Phone Line Monitor 
| * Two-Year Limited Warranty | 
Password?" is the new USR friendly mo- 
dem, designed for use with any small 
computer on the market today. We have 
compressed into its miniature (shown ac- 
| tual size) case every operating feature for 
unattended high speed telecomputing. With 
auto dial/ answer and auto mode /speed se- 
lect there is little to do but turn it on. So com- 
pact It mounts on the computer with 
Velcro®; when you carry your computer you 
can pocket your Password. So brilliantly 
conceived it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn't 
know the Password yet, write or call for com- 


plete specifications. 

* Suggested list for Password complete with power phone. 
R5232 interface cabies. TelpacTM software optional extra, 
$79. 


OR 


= 


— ————————— 


Password. Telpac, USR logo and the U.S. Robotics corporate nome 
are ali trademarks of U.S, Robotics Inc. 


iM U.S. ROBOTICS INC." 
1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 


(312) 733-0497 
Circle 461 on Inquiry card. 
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It looks so little, but it eats so much — PerfectData* patented eal 
—just like the contamination on your method is the cleaning metho 
computer’s disk drive head. It may recommended by most leading 
not seem like much, but all it takes — computer and disk drive 


is a micro-sized particle of dirt to manufacturers. 
Wipe oNN ot gf daa, and once it’s The Disk Drive Head Cleaning 
BONE, TUS Sere Forever: Kit is just part of a whole family of 


That's why you need PerfectData, —— PerfectData Computer Care 

The PerfectData Disk Drive Head — Products—all designed to keep your 
Cleaning Kit eliminates problem- computer and your data in perfec 
causing dirt so you can keep your shape. So don't let a bug eat holes in 
computer and your data the way you your rose (or data), Visit your 

want it—perfect. Computer Dealer today for Keep It Perfect. 
The PerfectData Disk Drive Head P erfectData products, P erfectData —*.. > 4 
Cleaning Kit cleans single or dual- Corporation, 9174 Deering Avenue, 
sided drives simply and effectively, Chatsworth, CA 91311. 


'erfectData 


JMIPLITER CARE PROOUCTS 


rfectData is the new name of Innovative Computer Products—the leader in computer care since 1976. 
Circle 358 on inquiry card. 
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<statement> every <delay> seconds. It is possible to 
write a program that runs, establishes some timers, and 
turns the machine off, but keeps the timers active. When 
a timer runs out, the specified action will occur. 

A single program can access up to 9999 files; in prac- 
tice, the actual limit will be determined by available 
memory. Data is stored in a file by a succession of BASIC 
DATA statements. Each data statement has a line number, 
and you can specify a line number in a READ statement 
to start reading data from any line in the file. Entire ar- 
rays can be written and read using a single statement. 
For example, to write the two-dimensional array A(,) to 
file number 1, just type "PRINT #1; AC)". 

Programs can call other programs, which in turn can 
call others up to the limit of available memory. Variable 
values are passed between programs by writing them 
to a file. 

Hewlett-Packard has provided good debugging capa- 
bilities. The TRACE statement can display the line 
number of the executing statement and (optionally) the 
value of any simple numeric variables changed in that 
statement. Programs can be stepped through one line 
at a time; each line is displayed before it is executed. You 
can use ON ERROR GOTO and ON ERROR GOSUB 
statements in your program to take action when an er- 
ror occurs. The ERRN and ERRL functions return the 
error number and line number in which the error 
occurred. 


Documentation 

The HP-75 comes with a hefty manual (larger and 
heavier than the HP-75 itself) packed with 360 pages of 
information about the machine. The manual is well writ- 
ten and organized. The first three chapters provide an 
overview of the system, with hands-on examples that 
familiarize you with the editor, clock/calendar, appoint- 
ment scheduler, and file system. This is an introduction 
for the beginner, yet it has you doing useful things fair- 
ly quickly. 

The second part of the manual contains seven chapters 
that cover every part of the HP-75 in detail, except BASIC, 
which is covered later. Keyboard redefinition, connec- 


es compilers 
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*PCDOS in o trademark of IBM CORP. MSDOS la a trademark of MICROSOFT. UNIX is 

ak of Ball Labs. RT-11/RSX-1/PDP-11 is a trademark of Digital Equipment 
Corporation. FLEX/ is a trademark of Technical Systema consuíltanis. CP/M 
& PIMES c ara trademarks of Digital Research. OS-9 ls a trademark of Microware & 
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tion of HP-IL peripherals, immediate mode numeric cal- 
culations, use of the card reader, and all the details of 
the clock/calendar and appointment scheduler are 
discussed. 

The third part of the manual contains seven chapters 
describing HP-75 BASIC. Numerous examples are pro- 
vided to facilitate learning. Some examples are on pre- 
recorded magnetic cards; others give you practice typ- 
ing in a program. 

Eight appendixes cover accessories, warranties, a sum- 
mary of keyboard and display usage, the HP-75 charac- 
ter set, memory requirements of various system func- 
tions, machine defaults, a table of legal abbreviations for 
keywords, error conditions, listings of prerecorded pro- 
grams, a glossary, and a syntax summary. The manual 
ends with a detailed subject index and instruction-set 
index. 

According to the preface, there is a smaller, more por- 
table reference manual that summarizes the HP-75’s com- 
mands; this would certainly be a useful adjunct to the 
machine. 


Conclusion 

This is a well-integrated and powerful machine. | did 
get an opportunity to use it with the optional digital- 
cassette and thermal-printer devices, and they work 
smoothly and effectively. The HP-IL loop works well and 
enables the computer to communicate with other HP 
peripherals. However, it does tie you to HP's devices, 
rather than letting you use devices that interface to stan- 
dard serial or parallel ports such as modems. 

Overall, I am very impressed with the quality of con- 
struction and programmability of this machine. If you 
are interested in a single-vendor solution to your needs 
for a very portable computer with powerful real-time 
scheduling capabilities, you should look closely at the 
HP75.8 


Rowland Archer Jr. (5420 Loyal Place, Durham, NC 27713) earned a master’s 
degree in computer science from Massachusetts Institute of Technology and 
is software development manager for a major computer manufacturer. He has 
written sevem] articles and reviews for 
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[rue MAIL ORDER Prices 
With so many so-called Mail Order establishments using “toll tree" lines, and grandiose advertising, how can you, the customer, expect to 


receive true mail order savings? We have done away with these expenses to offer comparable service passing on the savings to you. Our 
reputation lor low prices and satisfaction is outstanding. 
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Circle 90 on inquiry card. BYTE September 183 1B7 


System Review 


The Access Portable Computer 


This portable offers all the hardware a computer user could want in 
a small package 
by Terry Kepner 


Would you buy a computer primarily because it comes 
with almost all the hardware you'll ever need? The 
Access Matrix Corporation is betting you would. The 
Access portable computer includes all the components 
most users find necessary: a full-sized detachable 


Photo 1; The Access portable computer system with its keyboard 
detached. 
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keyboard, a Zinch (diagonal) amber display, two double- 
density disk drives; an 80-column dot-matrix printer; 
acoustic and direct connect modems; two RS-232C ports; 
one [EEE-488 port; one 8-bit parallel port; a composite 
video output jack, and an 8-inch disk driver interface. 
All this hardware comes in a package that weighs just 
33 pounds (see photo 1). 

Also included with each Access computer is a com- 
plete set of software: Perfect Writer, Perfect Speller, 
Perfect Calc, Perfect Filer, PFONT, CP/M 2.2, Microsoft's 
MBASIC, and Digital Research’s CBASIC. 

Setting up the Access is easy: open the shipping box, 
lift out the computer, and plug in the power cord. If 
you're familiar with CP/M, you can start using the com- 
puter and its software right away. The users manual in- 
cludes a short tutorial on CP/M but if you're unfamiliar 
with the program you'll need another source of infor- 
mation to learn CP/M's intricacies. 


The Hardware 
The Access features a 4-MHz Z80A microprocessor and 
64K bytes of dynamic RAM (random-access read/write 


Photo 2: The Access printer mechanism with its plastic cover 
removed. 


memory}. A separate Z80A controls the video display, 
the real-time clock, and the keyboard interface. The 
printer uses two other microprocessors (an 8741 and an 
8749), and an 8749 controls keyboard scanning. An ad- 
ditional 4K-byte RAM is used for the system monitor, 
two 4K-byte system EPROMs (erasable programmable 
read-only memory) hold the bootstrap firm, and one 
256-character EPROM is used as the display generator. 

The 7-inch amber screen has 24 lines of 80 characters 
featuring the full 96 ASCI (American National Standard 
Code for Information Interchange) character set, both 
uppercase and lowercase. The characters on the review 
unit were made up of 5- by 7-dot patterns within an 8 
by 11 matrix (the specifications sheet incorrectly stated 
that the characters are 7 by 9 in a 9 by 11 block). The 
characters are difficult to read on a 7-inch screen, but, 
according to Access Matrix, the production units will 
have 6- by 8-dot characters (a 25 percent size increase], 
making the characters much easier to identify. À twenty- 
fifth line on the screen is reserved by the system as a 
status information line. 

The separate processor for the video display makes it 
possible to assign attributes to the screen. These include 
inverse video; blinking characters; underlined and 
double-underlined characters; and half-intensity and 
full-intensity display characters. It is also possible to 
define the cursor as either a line or a block, blinking or 
not blinking. Even special features, such as protected and 
unprotected fields; insert/delete characters or lines, and 
erase and other useful functions, can be assigned to the 
screen. 

The Access’s video display was designed to emulate 
the Soroc 120 video terminal and will respond to the con- 
tro] codes used by the Soroc. 


Keyboard 

The keyboard is full-size and low-profile. In addition 
to regular typewriter keys, a block of 15 keys does dou- 
ble duty as either a numeric keypad (with plus, minus, 


and equals signs) or as a set of I5 special-function keys. 
The keyboard also has cursor-control keys, Caps Lock, 
Tab, Backspace, Escape, Control, Control Lock, Clear 
Screen, Print Screen on Printer, Delete, and Video/ 
Printer On/Off-line keys. 

When moving the computer you can fold the 
keyboard up over the screen. When the computer is in 
use, the keyboard can be attached or detached from the 
main unit. When detached, the cord between the 
keyboard and the terminal stretches 4 feet. The cord's 
reach allows the user ample room to situate himself com- 
fortably when an auxiliary monitor is attached to the 
computer, 

A tilt stand is built into the two front feet of the com- 
puter to lift the video display to a comfortable reading 
height and angle. 


Printer Unit 

The printer mechanism is an Epson MX-80, one of the 
most popular dot-matrix printers (see photo 2). Friction 
feed moves the paper, and the unit prints bidirectional- 
ly at 80 characters per second. Four column widths are 
available: 80 (normal mode), 40 (expanded mode), 132 
(compressed mode), and 66 (compressed-expanded 
mode). The printer mechanism can print standard ASCII 
characters (both uppercase and lowercase alpha) as well 
as 73 graphic characters and special characters in a 9 by 
9 dot matrix. For charts and diagrams, it can print dot- 
addressable graphics. 

The platen control knob, located below the printer dust 
cover, is a geared wheel that you turn. Controlling the 
printer off line (linefeeding, formfeeding, and setting 
top of form) is done through software commands from 
the keyboard. A $40 tractor feed is available as an op- 
tional extra. 


Mass Storage 
The disk drives, mounted to the immediate right of 
the video-display terminal (see photo 3), are 5%-inch, 


Photo 3: The front of the Access—note the Zinch screen, two half- 
height drives, and the disk compartment. 


Photo 4: A telephone handset in the acoustic modem cups. 
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At a Glance 


Name 
Access Portable Computer 


Use 
Genera-purpose compubing, word processing, programming. 
Spreadsheet, and file management 


Manufacturer 

Access Marix Corporation 
2159 Bering Dr 

San Jose, CA 9513! 

[406] 263-3660 


Size 
lb% By !O by 10'5, Inches 


Welght 
33 pounds 


Standard Features 

Hardware: 7-inch (diagonal) amber display (80 characters. 25 
lies), dua! i84K-byte disk drives, dot-matrix printer, acoustic and 
direct connect modems, 64K-byte RAM, two RS-232C parts, one 
parallel port, one IEEE-4BB port, composite video output. 8-inch 
disk-diive interface, and detachable keyboard. 

Software: Perfect Whnter, Perfect Speller, Perfect Cak. Perfect Fiker, 
MBASIC, CBASIC, PFONT, TELCOMU (communications program}, 
Systems Utilities, CP/M 2.2 


Documentation 
Manuals for the Perfect programs, Access Manual (three-ring 
binder} 


Price 
$2495 


Options 

Uninterruptible power supply $239; tractor feed for printer, $40, 
double-sided disk drives, $100 each; carrying case (not yet 
available]: softcover {$30}, hardcover (50), shipping case [$250] 


half-height units. Each single-sided double-density drive 
has a formatted capacity of 184K bytes, organized as forty 
18-sector tracks with 256 bytes per sector. To the right 
of the two drives is a recess in which you can store about 
10 floppy disks. At the front of the recess is a lip that 
prevents the disks from falling out. Additional double- 
sided double-density drives with more than 700K bytes 
of storage on line can be added if more storage space 
is needed. 


Communications 

The acoustic modem is mounted behind the printer 
and is designed to accept a standard Bell telephone 
handset (see photo 4). On the back of the Access com- 
puter, behind and below the acoustic modem, are the 
two modular jacks for direct connection to the phone 
line. By placing the Access in line between the telephone 
and the wall jack, you can use your phone normally or 
use the computer to auto-dial and connect to another 
computer, Of course, the auto-dial and auto-answer 
features will not work if you're using the acoustic 
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Photo 5: The rear panel of the Access showing (left to right, top): 
power cord stomge compartment, on/off swilch, and fan. Bottom panel 
(left to right): bidirectional parallel port, two RS-232C serial ports, 
external video monitor jack, and IEEE-488 port, 


coupler. The modem can be operated from 0 to 300 bits 
per second (bps), full or half duplex. 

The Access computer has two RS-232C ports that sup- 
port any data rate from 61 to 9600 bps. The two ports, 
labeled port À and port B, are terminated with DB-25 
connectors. Port A is electronically connected to the 
direct-connect phone jack, so that any information ar- 
riving over the phone appears at port À. Incoming 
phone information can be monitored on a terminal 
and/or an RS-232C printer attached to port A. Port B is 
a general-purpose serial port. 

The 8-bit parallel port can be configured as a Centron- 
ics-compatible printer port for external printers or as a 
bidirectional port for connecting to outside peripherals. 


Power Option 

Án optional combination battery pack and uninterrup- 
tible power supply (UPS) affords both convenience and 
true portability. Not only does the UPS provide 1 hour 
of emergency battery-power backup, it also incorporates 
a line filter to eliminate power surges and voltage spikes. 
The UPS can be recharged from standard 115, 220; and 
12-volt supplies (your car's electrical system can power 
the Access). 


Hardware Hassles 

I have a few complaints about the review unit. First, 
the latch that holds the keyboard closed is an invitation 
to broken fingernails. To open the keyboard, the user 
must press down on its edge and bend the plastic case 
while simultaneously pulling the keyboard forward and 
outward to release the metal retaining pin. In terms of 
engineering, this latch is not only inelegant, it is inept! 
I was not the only one who found this inexcusable— 
Access Matrix has informed me the latch mount has been 
redesigned to eliminate this problem. 

My second gripe concerns the carrying handle, which 
is not mounted over the computer's center of gravity. 
When you move the computer, it tilts forward instead 


-100 World News 


MACROTECH International Corporation 


20630 Lassen Street, Chatsworth, California * 213-700-1501 


NOW 1 MEGABYTE MAX FOR ALPHA MICRO 


CHATSWORTH —June 30, 1983— Mike Pelkey, Macro- 
tech International President, announced today that a spe- 
cial version of MAX is now running in Alpha Micro 
Systems. 

This special version is available only through Soft Ma- 
chines of Champaign, IL. (217) 
351-7199, Howard Ogle of Soft 
Machines stated, “The new 
AM-MAX 1 runs full speed with 
all three Alpha $100 machines? 
Ogie also said, "The AM-MAX1 
is not only the most economical 
memory for Alpha, but the most 
versatile as well. The system is 
even faster with Soft Machines l 
‘GO FAST' disk cache utilities! HOWARD OGLE 

Bob Rubendunst of Soft Machines reports, “Every 
MAX is shipped with software that greatly simplifies imple- 
mentation on bank switched systems. Also included are de- 
tailed installation instructions and diagnostic programs: 

Dealer inquiries and orders should be directed to Bob 
at Soft Machines. M 


MAX SERIES GAINS WIDE ACCEPTANCE 


CHATSWORTH — June 30, 19835— S100 sys- 
tems manufacturers, integrators and users 
have been ordering and implementing MAX 
for a wide variety of environments and appli- 
cations. These environments would include 
both & and 16-bit processors. Typical exam- 
ples would include graphics and virtual disk 
implementations. 

These environments include 16 bit systems 
such as those manufactured by Empirical 
Research Group, Dual Systems, Compupro, 
Cromemco, Lomas and Seattle. MAX has 
been used in non [EEE/696 systems such as 
Alpha Micro. 

These MAX users have taken advantage of 
the density, high speed and low cost per bit to 


bring large system memories to $100 buyers. 


MACROTECH Moves 


CHATSWORTH —June 30, 1983— Macro- 
tech has moved to larger facilities located 

at 20630 Lassen St., Chatsworth, CA 91311. 
The new phone number is (213) 700-1501. 
"Due to a healthier marketplace and a 

phznv.aciial demand for the MAX series, 
larger facilities were necessary. This per- 
uits additional staffing, increased produc- 
uuu, aud cuslouler support levels; said 
Mise Folk. y, racsidcun of Maciotech. M 


Bh Un c — 
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Ralph Ring of Compatible Systems Engi- 
neering of Annandale, VA, (703) 941-0917 has 
used 4 MAX boards in a dual system UNIX* 
environment. Mr. Ring stated, “My applica- 
tion required a 4 megabyte system memary. 
Quarter meg boards were impractical, the 
MAX is ideal for this system: 

Systems builders are using the M? option to 
utilize large memories in 8-bit environments. 
Using the MAX board in this environment 
means using a single board for all memory 
needs. This includes functioning as system 
memory, virtual disk or cache memory Some 
of these 8-bit environments include Compu- 
pro, CCS, Tarbell, IMS & Ithaca Intersystems. 

M? translates the l6 logic bits from an &bit 
processor into 24 physical address bits. This 


Virtual Disk for CP/M 86* 


Dan West, Westcom Systems 


BURBANK — June 30, 1983— Most of the 
CP/M 86* application programs available to- 
day fail to take advantage of the possible one 
megabyte address space. Virtual Disk for 
CP/M 86* will convert this unused space into 
RAM resident disk capacity for greatly im- 
proved disk access processing. The easily in- 
stalled Virtual Disk 86 software module has 
been added to Macrotech's applications soft- 
ware available to owners of MAX series and 
128ST memory boards. M 
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opens up the system to a 16 meg address 
space. Using software provided in the man- 
ual, virtual disk can be implemented using 
CP/M 2.2% CP/M 3.0* or MP/M 2* operating 
system. 

If you think about it — quality, price, perfor- 
mance, and the reputation of Macrotech In- 
ternational— it's no wonder so many demand- 
ing systems builders have used MAY series 
dynamic memory. The S100 world's only full 
function one megabyte IEEE/696 memory. 


Virtual Disk Gives 
MAX Split Personality 


BURBANK —June 30, 1983— "Many current 

operating systems permit MAX to double as 

both virtual disk and system memory;' stated 

Dan West of Westcom Systems. As an example, 
an MP/M 2.1* system using MAX-M could be 

configured as a 512K system memory and a 

512K Vdisk. A typical CP/M 3.0* configura- 
tion could be 236K of system memory and up 

to 768K Vdisk. CP/M 2.2* of course, only per- 
mits a 64K system memory. leaving the bal- 
ance for a virtual disk. With MAX, or the 

128ST. both functions can run simultaneous: 
ly in a single memory board. M 


*CP/M 2.2, CP/M 3.(I, CP/M B6 und MP: M 2.1 are registered 
trademarks of Digital Research Inc. UNIX is a remHered Irade- 
mark of Bell Laks. 


of hanging level. When set down, the keyboard edge 
strikes the surface before the rubber feet. Not only is this 
disconcerting, the unit could receive quite a jolt if the 
carrier misjudges the surface clearance. 

Third, the folks at Access must design a more secure 
cover for the printer mechanism. The present plastic 
cover pops off whenever brushed against. And, finally, 
the entire unit should have some sort of carrying case 
because the backplate is a perforated metal panel and 
the external connectors (RS-232C, parallel port, etc.) are 
exposed (see photo 5). 


Software 

In addition to CP/M 2.2, Access Matrix includes the 
following software with the computer: Perfect Writer, a 
word processor; Perfect Speller, a spelling checker; 
Perfect Filer, a file manager; and Perfect Calc, an elec- 
tronic spreadsheet. Two high-level languages are also in- 
cluded: Microsoft's MBASIC and CBASIC from Digital 
Research. The manuals for these programs are softcover, 
perfect-bound books, with complete descriptions, ex- 
amples, and indexes. They also contain summary cards 
of the commands. 

Along with these "canned" programs, Access Matrix 
includes some "custom" software—programs expressly 
tailored to the Access portable. The two most important 
are a telecommunications program and a print control 
program. 

The telecommunications program (TELCOMU) gives 
you control over the RS-232C ports and the modems. 
It lets you select the operating modes, ports, and UART 
settings. The main failing of TELCOMU is that it isn't 
complete. Several features listed in the menu aren't ex- 
plained in the manual, and several features mentioned 
in the manual cannot be implemented. In fairness, the 
manual is stamped preliminary and the final version may 
correct these failings. 


PFONT, the print control program, is a subset of the 
text formatter, Fancy Font, and could be used instead of 
the formatter built into Perfect Writer. PFONT lets you 
control the usual functions: margins, headers and 
footers, vertical and horizontal page centering, line 
centering, page length, tabs, and page numbering. 
PFONT is important because it offers a number of print 
tonts: Roman (8, 10, 12, 18, and 40 point), bold Roman 
(10, 12, and 18 point), italics Roman (10, 12, and 18 point), 
script (12, 18, and 20 point), sans serif (8, 10, 12, and 18 
point), italic sans serif (12 point), and Old English (18, 
20, and 40 point). These are in addition to the 10 fonts 
available on the standard Epson printer. PFONTS can be 
combined an a single line (as can Epson fonts). However, 
you cannot mix PFONTs and Epson fonts on one line. 


CP/M Utilities 

Other programs supplied with the Access include a 
configuration program to change the defaults of the 
video monitor, printer, R5-232C ports and parallel port; 
a program to set the correct time and date on the system 
clock; a program to format and copy disks; and a pro- 
gram to display a disk file on the monitor. 


Summary 

The Access is a complete, portable, hard ware/software 
system designed for the average user. Its main drawback 
is that its TELCOMU program and accompanying 
documentation are not complete, 

In spite of this and its hardware problems, which are 
being corrected, the Access is a system | can recommend 
to anyone needing full computer support in a 
(trans)portable package. m 


Terry Kepner is a full-time programmer and writer who has had articles 
published in BYTE and other períodicals. He can be reached at POB 481, Peter- 
borough, NH 03458. 


centerfold of the Seprember SCIENTIFIC AMERICAN, 
a singlc-topic issue devoted to The Dynamic 
Earth. Recognition of continental drift 

two decades ago brought on a revolution 

in geology rhat has given us a deep new 
understanding of the dynamics of our planet. 
That's the story we unfold in this issue. 

On sale Scprember 1. 


People who know books "(2427 2 


BOOKSELLER 
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_ There are 130 computer books 
in our September issue. 


Don't miss the 20-page B. Dalton catalogue of books on computers— 
à ready reference to personal, business and advanced computers, sofrwarc, 
programs, languages, word processing and games. it’s at the 
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Its real ly twov 
system: 


Powerful, automatic formatting plus simple on-screen manual editing. 
Only Perfect Writer” gives you both. 


It does the work so you 
don’t have to. 

You probably don't want 
to know how a word processor 
wotks. 

In fact, even setting 
margins, tabs, chapter head- 
ings, and other format details, 
is something you shouldn't 
have to worry about.That's why 
we developed automatic formatting 
for Perfect Writer" [t's powerful 
enough to do much of the work for 
you, so you don t have to think about it. 


Professional word processing 
in minutes. 

You don't have to be an expert to produce pro- 
fessional word processing in minutes. Perfect Writer" 
supplies over 100 commands for instant results for- 
matting your document. Set tabs, align margins, adjust 
spacing or indent and number lists — all automatically. 
For business letters. Memos. Reports. Technical 


Document Formatting 
AUTO fATIC: 

Jus write. P riter" does the rest 
lot sot Décuinenl desig formats such as 
footnotes, indexing, tables of contents, and 

report formats— they're all automatic. 


! dm formatting 
JAL: 


MANI 


nt exactly 


Cal vam a 
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Only Perfect Writer " 
BOTH 


Simple. on-screen formatting 
Automatic print-lime formatting 


OTHERS 


papers. Personalized mass 
mailings. Even books. 
Advanced formatting 
features like automatic 
indexing, table of contents 
and footnotes are built in. 


Simple on-screen editing. 

if you have a special formal in mind? A 
quick note or document design you may want 
to use only once? No problem. Perfect 
Writer" also includes simple on-screen editing 
and formatting — just like the system you re 
probably most familiar with. Your printed 
document will look exactly like the document you 
design as you write. What you see is what you get. 

Some expensive dedicated word processing 
systems offer automatic formatting features. Others 
offer simple manual screen formatting. Only Perfect 
Writer" gives you both. 


Full-power function keys. 

All Perfect Software" programs can be configured 
to take besl advantage of the sophisticaled features 
Offered with today's computers and smart printers. 

You can use all of your function keys — including 
the more than 50 function keys on the IBM-PC. 
Perfect Writer" fully utilizes printers with proportional 
spacing, too. Print with a choice of up to six typefaces. 
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Finally. A word processing program 
for any computer in your office. 


SMART 
PRINTERS 


Perfect Writer"isthe .-——— 

most compatible | 

word processing | 
| 


program. 

Everything you 
compose with Perfect | 
Writer” — every chart, | 
every table, every doc- 
ument— everything 
can be used by virtually 
any other word processing 
program or dedicated word 
processing system. 

That's because Perfect Writer" uses true ASCII 
dala files to store your documents. ASCII is the 
computer industry standard. It's read and recognized 
by computer systems worldwide, regardless of disk 
format or size, whether it's used locally or sent over 
telephone lines. 


DISK 
FORMATS 


Spreadsheets can be included. 

Want to illustrate your Perfect Writer" document 
with a financial table or graph that’s stored in a 
Perfect Calc" spreadsheet? You can — easily. In fact, 
you can even edit the numbers for your Perfect Writer 
document without disturbing the original Perfect 
Calc" spreadsheet. That's Perfect Softwares" fully 
integrated programs at work. 


Split screen editing. 

You can view and edit two documents on the 
screen at the same time with Perfect Writers" unique 
split screen feature. One simple command moves 
you easily between documents. And you can even 
review a spreadsheet while editing up to six other 
documents! It makes the preparation of complex 
documents easier than ever before. 


COMPUTERS/ 


DATA 
COMMUNICATIONS MAINFRAMES 


Check your spelling 
as you write with 
Perfect Speller." 
Perfect Speller's" 
in-text spelling checker 
finds spelling errors 
and typos at a rate of 


3g 
(a 
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[—— ——2 4,000 words per minute. 
( That's 20 pages every 


three minutes!) Then, at a 
single command from 
you, Perfect Speller" lists 
the misspelled words or 
marks errors in the text of your document. 


Self-teaching software makes it easy. 

Perfect Writer's" document design tutorials are 
matched to the easy-to-read user guide. Eight les- 
sons are included. Learn how to handle form letters, 
how to write business correspondence, and how to 
create your own special spelling dictionary. On-line 
reference and English prompts provide assistance 
anytime you've got a command question. All tutorials 
are software-based, interactive programs to make 
learning easy and fun. 


Available for all IBM PC-DOS" and MS-DOS* 
CP/M*computers. 

When you upgrade to new hardware, Perfect 
Writer" keeps right on working. All text files are trans- 
ferable. No other software works with a wider range 
of personal computers. In fact, Perfect Software" will 
soon be available for all of the most popular 8-, I6-, 
and 32-bit computers. 

Only Perfect Writer" offers you this much 
flexibility. Write your own success story today. With 
Perfect Writer.” 


Perfect Software;Inc. 
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Up to seven assoc 
plus multiple \ 


For successful solutions in financial planning. 


Perfect Calc" 
makes it easy. 

Perfect Calc" gives you 
the financial planning and 
analysis tools for success. 
Automatic associated 
spreadsheets. Built-in ac- 
counting and financial tools. 
Easy commands. 

And only Perfect Calc" 
features on-line associated 
spreadsheets plus split-window 
display. 

With Perfect Calc's" 
multiple window display you can see two 
different spreadsheets at the same time. 
Change your figures and see how the result- 
ing variations affect each spreadsheet. Up 
to seven spreadsheets on-line at once. 


Multiple Spreadsheets 


Associated Spreadsheets 
AUTOMATIC: 

No double work— use any information you 
choose simply by referring to other 
spreadsheets. Move information, formulas or 
whole spreadsheets freely between multiple 
spreadsheets. Permits fill-in-the-blanks 
automatic forecasting and planning. 16 built-in 
application programs are included. 


Spreadsheet Consolidation 
MANUAL: 

Simple cut-and-paste spreadsheet 
entries. Line, column, or whole spreadsheet 
additions from any one of seven on-line 
spreadsheets are also easy with Perfect Calc? 


Only Perfect Calc" does both. 
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How Perfect Calc's" multiple 
file association really pays off. 
A good example is the 
built-in Income Statement 
Program.The income spread- 
sheet automatically reads from 
three other spreadsheets: Cost 
of Goods Statement, General and 
Administrative Expenses State- 
ment, and Sales Expenses. All 
four are on-line simultaneously. 
All you do is fill in the blanks. 
Then use all that informa- 
tion to perform an instant 
analysis and illustrate the re- 
sults of potential budget cuts 
or increases. You change just 
one spreadsheet using the 
fill-in-the-blanks style. Perfect 
Calc" automatically takes care of the rest. 
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Setting up the Perfect" spreadsheet! 

Entering titles, labels, and additional information 
on your spreadsheet is easy with Perfect Calc? It 
recognizes words automatically and handles them 
correctly without any special commands. If you want 
to use numbers— like dates — for item labels, that's 
easy, too. 

Individually variable column widths add flex- 
ibility in setting up your Perfect Calc" spreadsheet. 
And once you've developed one spreadsheet, you can 
use it as a template for other applications. Simply 
refer to it. 


Self-teaching software. 

Easy, software-based lessons are included to 
make learning spreadsheet techniques simple. The 
lessons are matched to guides in the user manuals so 
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ited spreadsheets 
ndow display. 


Sixteen applications built in. And that’s only the beginning. 


you can follow along 
in the text. Because 
you learn on the com- 
puter at your own 
pace, theres no pres- 
sure to perform. Try 
new applications 
when you are ready. 


The most complete 
applications. « Professional Fee Anal 

Perfect Calc" is Net Worth Prog mel 
the only spreadsheet | ' ^"^ 
you can buy with 16 
applications built in. 
Standard paper and 
pencil financial tools are ready to use. All you do ts 
fill in the blanks. 

Just a simple command is all you need to start 
working. And on-screen tutorials and English prompts 
give you assistance whenever you need it. 


Handy cursor commands. 

You can move the cursor easily to the top of a 
column, beginning or end of a line, to the page before 
or after— with a single command. 

And you can go back and forth between two 
spreadsheets on split- screen display with just as 
much ease. That makes multiple spreadsheet han- 
dling easier than ever before. 


The most compatible spreadsheets. 

Perfect Calc" data is stored in true ASCII files— 
the files read and recognized by every computer 
system. So, it'S simple to use a Perfect Calc" spread- 
sheet in a Perfect Writer" report or letter Or build 
graphic displays using the information in one of 
your spreadsheets. 
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Add custom applications ag you ilke. 


t C X s Slateme M | 


All the functions you need- 
and more. 

You get standard functions for 
financial, scientific, and engineering 
applications plus an expandable functions library 
which allows you to add new formulas as you like. 
You can write your own complex applications pro- 
grams by writing it on a Perfect Calc" spreadsheet and 

| taking advantage of 
the powerful asso- 
ciated files feature. 


Put the solutions 
for success to work 
for you. 

Using simple 
plain-English 
prompts and on-line 
references, you can do sophisticated forecasting 
and planning in minutes. 

Automatic associated spreadsheet information 
management. Standard spreadsheet calculation and 
consolidation. Only Perfect Calc" gives you both. 

Start planning for success today with Perfect Calc” 


Perfect Software,Inc. 
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Success in 
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The powerful records management solution 
for the personal computer user. 


Put information to work for you. 

Most information management 
systems are either too small or too 
difficult to use. Now there's Perfect 
Filer" Its an executive management 
information system that's easy to 
use. You can keep track of mail- 
ing lists, clients, sales, merchan- 
dise, names and addresses, and 
much more. 


Easy to get started. 

Two ready-to- use data 
entry forms are provided so that 
you can begin using Perfect 
Filer" immediately. One is for 
individuals, the other for com- 
panies and organizations. You 
only type important information 
once. Perfect Filer" does the 
rest lor you. No special training 
is required, and your entire staff can use it. 

Or-line references and English prompts provide 


Information Management 


Data entry forms 
AUTOMATIC: 

Use Perfect Filer's" built-in data entry forms 
to create your own records file. All of the 
parameters have been pre-defined. Just enter 
information on the convenient entry form. 


Information management 
MANUAL: 

Create custom data bases with ease. 
You can build an entirely new structure or 
use data entry groups from existing 
formats to construct a customized dala 
base with exactly the information 
you want to manage. 


Only Perfect Filer" offers you both. 


INSTANT DATABASES AND REPORTS 


assistance when you have 
questions.Tutorials are in- 
cluded for improving your skills 
with Perfect Filer" 


Personalized form letters. 

Use Perfect Filer" together 
with Perfect Writer's" powerful 
word processing features to 
add a personal touch to mass 
mailing letters. You can even tag 
different groups within one 
mailing list so that their letters 
include special paragraphs, 
subsections or operator-typed 
comments. 

And Perfect Filer" remem- 
bers nicknames, titles — even 
your special salutation for 
clients or friends. 

Generate mailing lists. 
Form letters. Specialized record-keeping forms and 
sorted lists. You can choose from the two data entry 
forms provided or from seven data entry groups. 


Creating custom data bases 
| has never been this automatic. 

Single-keystroke data entry menus do the work 
for you. You enter your data just once on a blank 
Perfect Filer" data entry form — whether it be client 
addresses, direct mail sorting codes, payment records, 
inventory, or standing orders. 

Perfect Filer” makes successful information 
management simple. 
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formation 
ment. 


The integrated software solution. 


When you learn one program, PERFECT WRITER” manual operations for 


you've learned them all. 
Perfect Software’ All of the 
most-asked-for business and per- 
sonal computer appli- 
cations in one complete 
package. Word proces- 
sing. Financial planning. 
Mail management. 
Records keeping. Solu- 
tions to all those every- 
day problems in one 
simple, integrated 
software package. PERFECT GALE” 
Each Perfect Software" program works efficiently 
with the others. All share common file structures. 
They all use the same command structure, so when 


you learn one program you can use them all. And 

all with software-based self-teaching programs. 
Perfect Writer" Perfect Calc” And Perfect Filer” 

Each a powerful program with dozens of extra value- 

packed features included. Together, they re the top 

performing software solution available on the market: 
Common control commands. Learn one 


Perfect Software" program and you've learned them all. 


Manual/Automatic functions. Every Perfect 
Software" program includes automatic "smart" func- 
tions. Intelligent software performance. Also powerful 


the ultimate in flexibility 
and performance. 


Available for 
IBM-PC DOS; CP/M; 
and MS-DOS: Perfect 
Software" runs on most 
8-, 16-, and 32-bit com- 
puters available today. 


Self-teaching 
software. Learn at your 
own pace without 
pressure to perform. 


PERFECIT FILER” 


Solutions for success. 

You get more performance, more flexibility and 
more automatic functions with Perfect Software" 
than with conventional software packages. Best of 
all, you get solutions that save you time and effort. Easy 
to learn — all Perfect Software" programs work alike 
and are fully interactive for greater productivity and 
ease of use. 

Perfect Writer" is rated #1 by Personal Computing, 
and called "the most comprehensive word proces- 
sing package" by Esquire magazine. It was given the 
highest marks of any software on the market in the 
latest /nfoWorld review of word processing programs. 
Perfect Calc" has been unmatched for spreadsheet 
performance. And all Perfect Software" offers the 
added productivity of fully integrated software. 

Our advanced programming design offers you 
the highest level of software compatibility and " intel- 
ligent" automatic features. It's Perfect Software" for 
today's problems. And tomorrow's solutions. 


Perfect Software; Inc. 
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Get up to $160 back on four Perfect Software packages 


The first software 
company to offer personal 
computer owners a fully 
integrated easy-to-use 
software library, offers you 


Get up to $160 back by mail when you D Periect Writer" $50 — Perfect Speller” $30 
buy all four Perfect Software" packages. 

l have enclosed the sales slipsunthe — ClPerfect Filer” $30 C) Perfect Calc" $50 
purchased products as indicated 


Please send my rebate to: 


an excellent reason to | NAME | 
buy now. | appeesg — — 
Act today! Offer good | | 
on all retail purchases CITY STATE — — ZIP 
from September | through | STORE NAME WHERE PURCHASED | 
October 31, 1983. | 
Simply clip the | DISK SERIAL NUMBER, S) 
ici Tius after is valid oby on retail purchases ol Perfect Writer Perfect Speller Perfect Filer and Perfect Calc 
waaina “a - d visit pause | made rom September TW: taber 31 1983, Aid your Gorath iat ure iei Rebaie. 214 West Erie | 
k wit 114 
local participating X made as pari of computer manufacturer's onginal equipment are not etlgible. 
computer dea ler Offer is lirnited to one $160 rebate per penu or liouseliokL This fon may not be mechanically 


reproduced Olor formis iot avatlabke ty mail. Requests must be marked no later than November 15, 
WAS Ablow 41-46 weeks for shipment Vos where prohibited, axed, or restricted by iaw 
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Perfect Software; Inc. 


Solutions for success. 
702 Harrison Street, Berkeley CA 94710 


Pertect Sotiware, Perfect Calc. Perlect Writer, Pertect Filer, and Perlect Speller are trademarks ol Pertaci Software, Inc. CP/M is a registered trademark ol 
Digital Research, Inc. MS-DOS is a registered trademark of Microsoft IBM PC-DOS is a registered tradernark of International Business Machines 


System Review 


Epson’s HX-20 and Texas 
Instruments’ CC-40 


Portable notebook computers hold more promise than performance 
by David Ramsey 


The microcomputer revolution caught everyone by sur- 
prise. When the first Altairs became available, no one 
had any inkling that personal computing would be more 
than an expensive hobby for eccentrics. Things didn’t 
work out that way, of course. And now we're on the 
verge of a submovement; the portable computer revolu- 
tion. 

[n this article we'll take a look at two of the many por- 
tables available today: the Epson HX-20 and the Texas 
Instruments Compact Computer 40. 


The Epson HX-20 

The Epson HX-20 is the Japanese computer that was 
going to set America on its ear, It didn't, although its 
brisk early sales were encouraging. After an initial spurt 
of interest, people began to note that no accessories or 
software were available for the machine, In an unusual 
case of Japanese marketing failure, Epson had the lap 
computer market to itself for almost a year and did 
nothing with it. 

Fortunately, it looks as if a truckload of new software 
and peripherals for the HX-20 is just around the corner. 
Epson has recently upgraded the standard $795 machine, 
which now includes the formerly optional (at $160) 
microcassette drive and a simple word processor called 
Skiwriter. Disk drives for the machine are due out before 
the end of the year, and a telecommunications ROM 
(read-only memory) should be available by September. 

The basic machine contains two 6301 processors, 
CMOS (complementary metal-oxide semiconductor) im- 
plementations of the 6800 architecture that run at 614 
kHz. One processor handles computing chores while the 
other handles I/O (input/output). Included in the stan- 


dard machine are 16K bytes of RAM that can be expand- 
ed to 32K with the addition of the $150 expansion unit. 
The standard 40K-byte ROM includes BASIC, the 
routines to drive the printer and microcassette drive, and 
the small word processor. BASIC and the word processor 
share the same addresses—the application not in use at 
the time is bank-switched out. (See the “At a Glance” 
box.) 

Epson's goal with the HX-20 was to provide a complete 
portable computer system that includes a printer and 
mass storage. The HX-20 has a 60-key, full typewriter 
keyboard, a 4-line by 20-character LCD (liquid-crystal dis- 
play), and a 20-column impact dot-matrix printer (which 
is, incidentally, the smallest impact dot-matrix printer in 
the world). It is also equipped with RS-232C (albeit 
through a DIN connector) and serial ports and a com- 
puter-controlled microcassette mechanism for program 
and data storage. 

The display has an important capability not found in 
competing machines: the ability to act as a window on 
a “virtual screen” of arbitrary size. Theoretically, a screen 
of up to 255 rows of 255 columns can be supplied; 
realistically, however, the 64K bytes of memory that 
would require don't exist in the machine. Still, allocating 
an 80 by 24 screen is as simple as typing WIDTH 80,24 
in BASIC. You can use the cursor keys to move around 
the virtual screen with scrolling in all directions, and 
various control keys provide larger (more than a single 
character) jumps in any direction. The display is also doi- 
addressable as a 120 by 32 array, and commands to plot 
points and draw lines are included in the BASIC. 

Along with the standard typewriter keyboard, the 
HX-20 has three dedicated keys (Break, Pause, and 
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PLATO COURSEWARE MAKES 


SERIOUS EDUCATION FUN. 


Control Data PLATO® course- 
ware brings new excitement to 
education. Through such action 
concepts as darts, pinball, hangman 
and highly interactive graphics 
and texts, PLATO challenges kids 
to reach their learning goals. 
PLATO coaxes and guides stu- 
dents. PLATO rewards them with 
the feeling of accomplishment. 


PLATO courseware is being used 
in classrooms across the nation. 
Now you can bring this quality 
education home. You'll find PLATO 
lessons at selected retail outlets 
where quality software is sold. 


All PLATO micro courseware 
is available for the Apple II 
Plus and Apple Ile. Lessons 
are also available for the 

TI 99/4A and the Atari 800. 


COMPUTER-BASED EDUCATION 


There are lessons in Math, in- 
cluding Basic Number Facts, Whole 
Numbers, Decimals and Fractions; 
Foreign Language vocabulary 

builders in French, German and 
Spanish; a Physics lesson in ele- 
mentary mechanics; Computer 


Literacy that introduces kids and 
novices to the computer age; 
“Computer Concepts that pro- 
vide a springboard to more 
advanced computer lessons; and a 
**K eyboarding lesson that uses 
the famous Gregg typewriting 
approach to teach keyboarding 
techniques. 


Widen your child's world. 

See the entire growing library of 
PLATO quality courseware at 
selected retail outlets. Or for infor- 
mation and a free PLATO catalog, 
call toll-free: 800-233-3784. Or 
write: Control Data Publishing Co., 
PO. Box 261127, San Diego, CA 
92126. In California call 
800-233-3785. 


Warranty available free (rom Control Data Publishing Co., 
4455 Eastgate Mall, San Diego, CA 92121. 

* Developed with Continuous Learning Corporation 

** Developed with Gregg/McGraw- 
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At a Glance 


Name 
Epson HX-20 Notebook Computer 


Manufacturer 
Epson America Inc. 
3415 Kashiwa St. 
Torrance, CA 70505 
[213] 539-9140 


Price 
$795 


Dimensions 
1.3 by 8.5 by 1.7 inches 


Display 


20-character by Hine liquid-crystal display 


Keyboard 
Typewriter style 


Software 
BASIC, Skiwriter (a word processor] 


Memory 
16K bytes of RAM 


Included Interfaces and Peripherals 
Microprinter, microcassette, RS-232C interface, bar-code interface, ex- 
| ternal cassette interface, system bus connector 


Documentation 
Two-volume BASIC Tutorial and Reference Manual, A Guide to Opera- 
tons, Skrvriter and microcassette manuals. 


Menu) and five user-definable keys that shift to provide 
10 functions. System assignments to the function keys 
allow manual control of the microcassette drive and 
printer. Interfaces for an external cassette recorder and 
bar-code reader are also provided, although the former 
will probably not be used much now that the micro- 
cassette drive is standard. 


Built-in Software 

The HX-20 comes with BASIC in ROM and a small 
word-processing editor called Skiwriter. Also in ROM 
are a small machine-language monitor and routines to 
drive the microcassette, printer, external cassette (in- 
cluding motor control), and serial and RS-232C inter- 
faces. The BASIC, which is supplied by Microsoft, is a 
fairly standard implementation that supports both 
single- and double-precision real numbers as well as in- 
tegers. Epson adaptations include specifying the posi- 
tion of the cursor anywhere on the virtual screen, com- 
mands to control the microcassette, and commands to 
set and read the time-of-day clock/calendar incorporated 
into the machine. A TONE statement allows precise con- 
trol of the duration and pitch of notes through the 
HX-20's piezoelectric speaker. 

A notable extension to the BASIC is its ability to load, 
save, and merge programs to and from the microcassette, 
external cassette, RS-232C port, or serial port. If you have 
a larger computer with a serial port, you can edit BASIC 
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2723 W. Windrose Suite 3 
Phoenix, Arizona 85029 


1-800-528-8960 

Guaranteed Low Prices 

COMPUTERS 
ALTOS 


for the IBM 


TANDON 100-20D 
QUADRAMCARDS 
16K RAM CHIPS 
7 SET OF 9 — $15.75 
| 64K MEM/UPGRADE 
399) SOFTWARE 


$245 
CALL 
680-10 
586-10 
586-14 
8600-12 


ATARI 


SAVE $ CALL 
NORTHSTAR 


ADVANTAGE $2150 
W/15MB $4310 


TELEVIDEO 
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DIABLO 


DS1BO 


FOR APPLE 
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RANA 1000 


APPLECARDS 
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zB 


0 
VIDEX 80 COLUMN 
VIEWMAX 80 
MICROSOFT PREM. PK 


DISKETTES 


ELEPHANT SS/SD $18.00 BX 

SCOTCH SS/DD $22.00 BX 

OLISAN SS/SD $33.00 BX 
[100 MIN. ON DISKS) 


ALL PRICES SUJBECT TO CHANGE 
CUSTOMER SERVICE (602) 863-0759 
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$ 
$227 
$175 
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SPECIAL 


DAISYWRITER 2000 
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code for the HX-20 on it, connect the two machines, and 
easily download the text of the program. 

The BASIC editor is impressive. Just move the cursor 
anywhere on the virtual screen, type your changes 
(using INSERT and DELETE if necessary), and press 
RETURN to resubmit the line, Why don't we have editors 
like this on our Apple and Radio Shack machines? 

When the HX-20 is turned on, the screen displays a 
menu. of up to 10 options. The standard machine dis- 
plays three choices: Monitor, BASIC, and Skiwriter. At 
this point you also have the option of pressing Control-@ 
to initialize the machine (i.e., clear memory and reset 
the clock). BASIC programs may be given titles, which 
will appear as part of the menu until the title is removed 
or the program is erased. Pressing a menu number im- 
mediately executes the desired application. 

The HX-20 has an in-memory program and data file 
system. Five program partitions—P1 through P5—exist, 
and you can switch between them by entering LOGIN 
(partition). The memory allocation among the partitions 
is completely dynamic: any program can expand to fill 
available memory. In addition, a user-controllable area 
known as the RAM File, an area of memory whose size 
is chosen by the user, serves as a random-access data 
file. The command DEFFIL (record size), (offset) defines 
the behavior of the special GET and PUT statements. The 
first parameter defines the size of the record, while the 
second defines how many bytes into the RAM file record 
0 begins. Several files of differing record lengths can be 
kept in memory at one time. 


Built-in Peripherals 

The HX-20 is alone in the Jap computer market in pro- 
viding both a printer and mass storage as parts of a stan- 
dard unit. The little printer is nothing short of amazing: 
it prints 20 columns on plain paper and consists of four 
print wires spaced equidistantly across the 20-character 
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width of the platen. As the printer prints, the head wob- 
bles back and forth until one horizontal line of dots is 
printed. The paper then advances one dot, and the pro- 
cess is repeated. The procedure sounds slow, but the 
printer finishes a little more than one line per second, 
The printer is controlled by BASIC LPRINT and LLIST 
commands. For those cases in which you need more 
than a microprinter, any printer with a standard serial 
port can be connected to the HX-20 and used for listings 
and printouts. 

The HX-20 supports the microcassette drive with a 
minimal set of commands, LOAD and SAVE take care 
of program storage; WIND winds the tape until the (soft- 
ware) tape counter reaches a specified value, and serial 
data files can be written by opening the cassette as a file 
and using the INPUT# and PRINT# statements. A ran- 
dom-access file could theoretically be implemented by 
determining the amount of tape each record took and 
using the WIND statement to position the tape before 
reading and writing, but the procedure would probably 
be too slow to be useful. 

I admit to ambivalence about the microcassette drive. 
On one hand, it’s very handy to have integrated mass 
storage. On the other hand, it’s a pretty minimal imple- 
mentation. My principal objection to the microcassette 
implementation, however, is that it's basically just the 
standard audio recorder moved onto the machine. Con- 
venient, yes, . . but how about keeping directories on 
the tape? How about a real operating system so I can 
catalog the tape? 

In Epson's defense, the company does provide a set 
of BASIC programs for manipulating a simple directory 
on the tape. The program builds a directory by scanning 
an entire tape at the normal read speed (which takes 15 
or 30 minutes, depending on the tape length) and then 
placing a directory at the start of the tape. The same pro- 
gram then lets you select a directory entry for loading 
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Ceramic RAW Head. 
Advanced Steel Bank Head 
Posilioner & 4 Drive Daisy 


§ 1358.00 


= 


Chain capabi! ity . $ 249.00 


. KEY TRONIC, INC. 


QUADCOLOR | color card . 
QUADCOLOR If 640 by 200 

| OUADCOLOR m 640 by 400 
HAYES 1200 Interna! Modem on a Card 
TANDON TM 100-2 320K Orve 


IBM-PC SOFTWARE 


PC TUTOR 

WORDSTAR 

HOME ACCOUNTANT PLUS 
MULTIPLAN 5 
LOTUS 1, 2, 3 

PFS GRAPH 

DEADLINE 

FACEMAKER 

STOREY MACHINE 


COLUMBIA DATA SYSTEMS kx 


THE ENHANCED IBM ALTERNATIVE 
TRULY IBM COMPATIBLE! 


IDM Hardware & Sofware compalabilty m à Multi-user 1B Bit computer. 128% two 
dened pong, one paralel port and B expansion sita Auns MS-DOS, CP M B6 oc MP Hi 
BG, CASS- 18. MS-DOS "Super-Pak" mchides hiano- Assembler, Dasgnostics, Basica w 
cotorgraphics PLUS Pertec Yrer. Speller, Calc and Fue, Fast Graph, Space 


HIGH TECHNOLOGY PRODUCTS & SERVICE + ROM THE HIGH COUNTRY 


* MILE-HIGH SAVER ***** 


*  QUADRAM QUADCHROME 
* RGB COLOR MONITOR 


Tie High Resolution moniter for your IBM-PC. 100% IBM 
* compatible, includes cable. 690 x 480 Resolution: 16 cotors. 


$489.0 


* 
07 


L$. 4. 0.$,02.0.9.5.9.0.92.0,.9.0.2.0.2,.0. 2.0. 0.8.: 


ACE $000 (64K) 

Upper & Lower Casa 

Putomabc Key Repeal 

Numenc Keypad 

Lerga power Bupply wath tan 

Call for $pecial package price 
MICRO-SCI A2 Desk Onve 

RANA SYSTEMS ~ ELITE SERIES 


WITH COLOR! Has everyting fhe t000 has plus: 
200 Card (CPM) + BO copies 
Butlin deve. bigt-in color 
Senal & Parai interfaces — 


$ 240.00 MICRO BUFFER Ii 16K 
VIDEX PSIC Dual Function Card 


COLUMBIA DATA SYSTEMS PORTABLE 


COLUMBIA 1600-VP 


256K, 2 320K Sim Lina Onves, &^ Monier, comes w MS-DOS Super Pak (as dascnbiec in 
Columba Data Systems sscbon). 18° x 1607 x A with cower. —— Canmromcs 


APPLE/FRANKLIN HARDWARE 


FRANKLIN ACES-THE APPLE II--/llE ALTERNATIVES 


300% Faster than Crac Ii Modem and Poner Ports. 7. $ 178.00 
Elite 0 (up tà DESK) . oe $ 289.00 
Eita I & HL. $ CALL MISCELLANEOUS 
Cormpalibio Conroe Card e $ 5400 ALF PRODUCTS, INC. 2088 Processor: 
VISTA COMPUTER CO. INC. Powerul BRE chip on & cask $ CALL 
PRESENTS THE V1200: ANTI-STATIC TOUCH MATS $ 6800 
Reincvabie mass $ioroge for your Appia! KENSINGTON, Systom Saver $ 72.00 
6 meg ilomutied) par 5 disc cartidgs Comes KRAFT, Joystick & 4500 
complete wore. cable, controller, software Paddes $ 3500 | 
and pna 6 mag Vistapak cartridge. M & R ENTERPRISES 
AR Kx only P 208.00 Supr Mod LUrental 5 65.00 
RAM EXPANSION Sup r Fan $ 3800 
Davong (16K) $ 48.05 MICROSOFT 
Micrasoft (16K) 5 75.00 Softeard WCP Z860 $ 21500 
Microtek (BAM 16%) 5 Y300 Softcard Primum Pack $ 495.00 
£0 COLUMN CARDS Sottcard Plus (Frankin) 5 444.00 
ALS, Smarterin il $ 123.00 T 4G PRODUCTE 
Videx, UltraTeqwn -5 CAL Jo “ek $ 4300 
UttraTerm ComboPkg . $271.00 Gos Paddies $ pat 
| Vista, Vison 80 5 239.00 — Select&-part $ 4300 | 
PFiNTER INTERFACES-BUFFERS Trakat . $ 47.00 
| Microtek, RV6T1C par § 8300 VIDEX, Enhancer ii à Z 11800 
Appa Dumphng 15k $ 16000 Function Sirip & G20 
Orange Micro, Gropper + $ 118.00 — Enhancer, Rev, € $ 99.00 | 
Butlored Grappler- . $ 189.00 WICO, Joystick .— .5$ 2200 


WHAT'S NEW FOR IBM-PC WORLD * 


* 
* 
* | 


| 


Commanders & Home Accounts & GALL * compabble $ CAL $r 
cma PRINTERS — vor matrix MONITORS NEC APC 
Prowriter | = pas $ CALL | Coler APC. 128K Bytes ct uter memory, dual IMB FOD's, 
Propia | par 5 CALL | AMDEK, — 300 Ambar £ 159.00 | communccabons controter, printer controller, aulo power cff, bathery 
SON 300 Gmen $ 145.00 | back-up. 4K CMOS FAM & hardware, clock calender, programmable 
FX-àn $ CALL 310, ^ dua dii $ 17900 | character net, detached keyboard wprogrammabie funcbon keys & 
(OG, Prim : $ CAL Color | compose » $ GALL | numenc pad. 
Mecropeuam « “ $ CALL Color t! RGB UBM compatible) $ 459209 | Modai HOJ . .$ CAL 
GORILLA, Green Hi-Fies $ 89.00 
OKIDATA NEC, 1201 Hi-Res, Green : . 5$ 161.00 
62A 5 439.00 1203 RGB [IBM compatible) , ‘ $ 63500 MODEMS 
B3A : S 706.00 | TAXAN Amber . . ' $ 129.00 | ANCHOR AUTOMATION 
8&4 par t $1055.00 Green $ 119.00 n 1 v $ 5300 
92 par $ 53900 | US Amber Hi-fes $ 14900 | HAVES 
par. $ 92700 | ZENITH Gran Med Res $ 116.00 Smanmodem 300 8 211.00 
STAR MICRONICS Smarsmodem 1200 *$ CALL 
Germmi 10 5 CALL Macrormodem if $ 275.00 
Gormi 10% S CALL NOVATION 
QUANTEX DISKETTES & STORAGE GAT (Acoustic) 5 15300 
7030 (Dot Leer Quakty) $1896.00 D-CAT .. & 168.00 
LETTER QUALITY DYSAN 10 each 5% SS/DO $ CAL el : Lk 
BROTHER HR-1 P ‘ 5 88400 10 oach S14 0500 5 CAU Se pa ae ln 
YTEWR KÉYDOAR à 1 i 
miki. L a add oy.. onii feepit à x. mon 4 Bonae 212 Module (1200 baud opt. lor Appia Cat H) & 34500 f 
Starentor F-10-40 par $1705.00 | VERBATIM — 10 sach 5y: SE/DO $ 2505 | 212 Appie Cat It (1200 baud) 5 82600 
NEC | 10 sach $12 OSD & 36.95 = 
7710 7730 $2161.00 | m it aw $4 S800 : = VISIT OUR 
"7 51935.00 RARY CASE, 54 — ; à 
AEDEM A COLOR INK JET Dia BANK, Silinen mati $ szo| | WAREHOUSE OUTLET STORE 
CANON A1210 7 color 30 shades . $ 835.00 | DISK FILE, 5% Elaphart “Trunk” $ 21.06 


Rocky Mountain Micro, Inc. 
MAIL ORDERS: 10890 E. 47th Ave. 


TEAMS AND CONDITIONS: 
a HQ CREDIT CARD FEE 


Denver, Colorado 80239 


NATIONAL 
DESK: 


1-800-862-7819 


IN COLORADO CALL: 303-371-2430 


a COD orders accepted - $200 maximum ~ $10 nomeltundabla 


a Person checks (allow 10 days to clear), Visa, Master Card, wire Vareters, include igiaphone number 


= AS produces Factory sealed wih marwactunar's waranty 


needed on m retums — 10% restocking charge uniess defective plus siipping 


YOUR SATISFACTION IS OUR 
WE SERVICE WHAT WE SELL 


TECH ASSIST. & CUSTOMER SERVICE 
CALL 303-371-2430 


BEST ADVERTISING! 


and winds directly to it. But the slow scanning process 
must be repeated every time you want to update the 
directory, and there's no protection against a program 

g to overwrite its immediate neighbor. In my opin- 
ion, what the HX-20 needs most is an enhanced operat- 
ing system for its tape drive. Hewlett-Packard does far 
better with the HP-75, and it doesn't even have the ad- 
vantage of working with a capstan drive. 

The RS-232C port implements lines 1 through 8 of the 
RS-232C standard on a DIN connector. Espon supplies 
as options two cables with DB-25 connectors; one has 
pins 2 and 3 reversed for use with a modem. Although 
Epson offers a fine CX-20 acoustic modem, no terminal 
program is commercially available for the HX-20 at pre- 
sent. I've written a terminal program that drives a Hayes 
Smartmodem through the serial port. The serial port 
supports a variety of data formats—the user can set the 
bit-per-second (bps) rate (110 to 4800), the number of 
bits, parity, and type of handshake, although the very 
standard XON/XOFF software handshake protocol is 
curiously absent and must be handled in software. Pro- 
grams using the port with systems that expect this pro- 
tocol must query the buffer status to determine the num- 
ber of characters and transmit XON and XOFF where 
appropriate. 

The serial port obeys the signal level standards for 
R5-232C but implements only pins 1 through 5. The bps 
rate goes to 38400. In Japan, this connection is used for 


the TE-120, a dual 5%-inch floppy-disk drive. Epson is 
working on a drive for the American market that is due 
to appear before the end of the year. It is rumored to 
contain its own 280 processor and a fair amount of 
CMOS memory. The TF-120 requires AC power, but Ep- 
son has said that new peripherals for the HX-20 will be 
battery powered, which almost certainly means sub- 
5-inch drives. Rumor also has it that a larger LCD will 
be a plug-in option. 


Skiwriter 

Skiwriter, a small word-processing program on a 2764 
ROM, was written by Kenneth Skier, who also wrote all 
of the HX-20 manuals and was one of the programmers 
for Wang's word processor Now standard on the 
machine, Skiwriter is also available as a separate prod- 
uct for those who bought earlier versions of the HX-20. 

Skiwriter is well designed and easy to use. A simple 
program, it offers only three output formatting com- 
mands: line spacing and left and right margins (defaults 
are 1, 10, and 70, respectively). The user enters text in 
free format, and words wrap at the boundary of the 20- 
column screen. Horizontal scrolling is not used, presum- 
ably because it would make reading a document on the 
screen more difficult. 

Skiwriter lets the user mark, copy, and delete blocks 
of text, find (although not replace) strings, and reset the 
format (line spacing and margins) at any point in the 


Now You Can Afford Another 64K... 


COEX 64K S-100 CMOS STATIC RAM BOARD 


Specifications 

€ Fully Static Operation 

® Supports S- 100 IEEE-696 Standards 

® tises Popular 2716 Pinuut Type 
static RAMS's 

® Board Access Time Under 20005 

$ 150n5 RAMS Standard 

è No Walt States Needed at 6,000MHz, 

è High Quality FRA Type PC Board 


e All Data, Status and Address Lines 
Pully Buffered 


® Switch Selectable Phantom Line 
only §299 Assembled & Tested 


(<SQ0mA Typical 


Type EPROM's 


^ 
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® Top BK May Be Switched Disabled 
aixl/or Interchangeable with 2716 


“Have You Kissed Your Computer Lately” 


Components Express, Inc. 


1380 E. Edinger € Santa Ana, Calif. 92705 e 714/558-3972 


TWX 810-595-1565 e ADVACON SNA æ Intamalional Orders Welcome 
Terma of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. FOB Santa Ana. Calil. residents add 6% sales tax. 


Especially when it's less than 
a half cent per bit! 


e Gold Plated Contact Fingers for Low 
Contact Resistance and Long Life 

è Switch Selectable Extended Address 
Lines for Un To t6 M-bytes 

e Extreme Low Power Dissapalion 


FOR 
YOUR 


APPLE Ile 


COEX 64K Memory with built-in 80 

Column x 24 Lines Upper and Lower Case. 

Fully compatible with all Apple Ile Software. 

Uses Auxillary Slot 0. Gold edge fingers. Jumper 
Set-up for extended high resolution. Full 90 day warranty 


only '1 49” Assembled & tested 
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More micro software is ui 


Because Hayes, the telecomput- 
ing leader, continues to lead the 
way! With popular-selling modems 
that make telecomputing a breeze 
for beginners or professionals. And 
with sophisticated engineering that 
appeals to software developers. 

Send for our free Communications 
Software Directory. It lists more than 


| 


£77, 


a hundred software programs written 
for Hayes modems by independent 
programmers. For diverse communi- 
cation functions, from the practical 
to the fun. But all maximizing the 
advanced telecomputing capabilities 
of Hayes modems. 

Whether you're collaborating on 
competitive strategies with offices 


TE 
Provides a comprehensive Aviation software 


written for Hayes than for any other modems! 


in the field. Doing your gift shopping 
via computer Or collecting and analyz- 
ing commodity or stock information. 
Let Hayes provide the superior com- 
munications link! 

Mail the coupon today for your 
free copy of the Hayes Communica- 
tions Directory. (Or pick one up at 
your local computer store.) 


D 


Allows users to play 


pu d -— — portfolio management simplifies planning backgammon with 
VET UP system for active trader, and increases safety. players at distant 
em money manager or locations. 
s Automatically logs-on 
m to networks, answers r. —— HÀ Á — À € 
Protects sensitive phone, saves incoming Mail To: Hayes Microcomputer Products, Inc. 
——— information sent over data, andallowsittobe — | Attention: Marketing Services, 5923 Peachtree 
= telephone lines so that stored on disk, edited, | Industrial Blvd., Norcross, Georgia 30092. 
z - no unauthorized person and printed. | 
= > * wr iecore iles Transfers files between Name 
— — = Permits use of normal various micros, minis or Address 
-a telephone lines for mainframes, A p : 
E. - EC — M = 1 j i j t t i 
a = - mje Spas Automatically answers Pia n j : i : i 
= LIT -——— Z phone in your name; l ease senda a ional àinrormation on: 
| u t p —— ————————— ———— —— receives, delivers D Smartmodem 300* ** 


messages. 


NOTE: More and more 
software is being written 
for Hayes modems every- 
day. Please let us know if 
you would like to have 


your program included in 
our next software directory. | 


| O Smartmodem 1200* ** 


| O Smartmodem 12008" 
(plug-in board for IBM PC) 


(1 Micromodem lle* (for Apple computers) 


| " 
| (f) Hayes ev 


| "FCC approved In U.S.A. 
"DOC approved in Canada. 
1983 Hayes Microcomputer Products, Inc. 
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A disk is built with certain 
safeguards. The technology 
is widely known. That's 
| why most disk makers 
| offer guarantees that 
y the product you receive 
comes to you error free. 
We at Memtek Products 
are concerned that the 
| minidisk remains 
error free, once put 
into use. Avery time you use it. After 
exposure to dust, cigarette smoke, 
fingerprints, even wear caused by 
your computer. And so, we have 
built safeguards around the disk, 


as well. — 
_ The hub ring. Designed to 
m prevent our minidisks from 
| jamming in your machine. 


2D PART IS MAKING SURE 
THEY STAY THAT WAY. 


Rigid. Durable, Reinforced. To 
maximize disk life and 
improve alignment. 


Memtek Products’ 
latest innovation... 
acknowledgment of a 
real world beyond 
the laboratory. 


The coating. A critically- 
controlled coating of high-energy 
magnetic oxide particles that covers 
the disk's surface, which is then 
micro-polished to improve head 

to disk contact. This process not 
only helps prevent dropouts, it 


also lowers head abrasion. minidisks as well as 10- and 15- 
The lubrication system. Acon- Minute computer cassettes anda 
stant lubricant protects both the disk 5V4” disk drive head cleaner. 
surface and the drive head from 

wear. 


The sleeve. Comes with a soft liner 
that protects the disk while gently 
cleaning the surface of dust and de- 
bris that can damage drive heads. 


The guarantee. Memtek Prod- 
ucts will replace any minidisk if it 
fails to accurately store and retrieve 
data due to a defect in materials or 
workmanship for up to 5 years from 
date of purchase. Simply mail the 
disk back and we'll replace it, free. 


The Memtek lineup. Includes 
premium double and quad density 


Introducing the powerful, multi-processing 
HORIZON 8/16 from North Star. 


The turbo-charged 
system with outstanding 
performance. 

The new North Star HORIZON 
8/16 microcomputer can handle 
up to eight individual users, 
supporting both 8-bit and 16-bit 
applications simultaneously. 

Its advanced, multi-processor 
architecture makes this powerful 
performance possible. Unlike 
other multi-user systems, the 
HORIZON 8/16 doesn't load up 
its users on a single processor; 
instead, it provides a dedicated 
processor for each individual 
user — at a cost no greater than 
that of conventional multi-user 
systems. 

The result? No degradation 
in processing performance, even 
when there are eight users on 
the system. 


Z-3050 deeper jrodemark of Inc. 
TutboDOS iso 
2000, inc CP/M. 


ered trademark of Software 
, CP/M- B6, MP/^ and CP/M ara 
r"oderadecor ircdamarks of Digital 


Systema serviced nationwide by MAL Sorbus Service Division. 
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And North Star's industry 
standard $-100 bus gives you the 
flexibility to choose your options 
and tailor the system to meet 
your specific requirements. 

What's more, the new North 
Star TurboDO$* is many times 
faster than standard, multi- 
user operating systems — and is 
compatible with CP/M-807 
CP/M-86* and MP/M™ 

As for reliability, over 30,000 
first generation HORIZONS are 
still in use. And each of these 
can be easily upgraded to the 
new 8/16 architecture. 

The HORIZON 8/16 out- 
performs everything in its class. 
Costs no more. And is the only 
multi-user micro designed to 


meet your needs for today, and 
tomorrow — simply by plugging 
in the options you select. 

You con discover North Star's 
HORIZON 8/16 at more than 
1,000 computer stores and system 
houses nationwide. Call 800- 
722-STAR for the location 
nearest you. Or write North Star 
Computers, Inc., 14440 Catalina 
Street, San Leandro, CA 94577. 


Lr 


yy 
NorthSta ir^ 


Simply powerful solutions. 


document. This last feature is useful for setting off sec- 
tions of documents. You can also insert formfeeds into 
the document at any time. Skiwriter has two 16-byte buf- 
fers whose contents are sent to the printer before print- 
ing (for the preprint buffer) and after printing (the post- 
print buffer). That way, the user can put control and 
escape sequences in these buffers (which are normally 
filled with nulls) to get the printer to a particular state. 
I think Skiwriter would be much more useful if it let you 
insert control and escape sequence commands directly 
in the text. 

When you make an error, Skiwriter beeps. You can 
continue, but pressing the Help key displays a help 
screen detailing the error. This is a nice touch, especial- 
ly for people who have little previous computer ex- 
perience. 

You can save and restore documents to either the 
microcassette or an external cassette, and documents can 
be printed on the internal microprinter or through the 
RS-232C port. Documents can be read in from either cas- 
sette and appended to the document in memory, a useful 
feature. 

You can't use Skiwriter to edit BASIC text, but the stan- 
dard HX-20 BASIC editor is so good that you don't really 
mind. 

[Editor's note: Skiwriter may be available for other micro- 
computers in January 1984, . . .R. M.] 


The Monitor 

The machine-code monitor comes as a pleasant sur- 
prise, especially for those who enjoy digging into the 
(undocumented) workings of a machine. The monitor 
uses the physical screen only—you're limited to the 20 
by 4 display—and normally displays the contents of the 
À and B accumulators in the index register, stack pointer, 
condition code register, and program counter. The fol- 
lowing single-keystroke commands are available: 


B Return to BASIC 

K Setthe "keystack sequence," a group of keystrokes 
that is automatically executed whenever the HX-20 
is turned on 

Dump memory (in hexadecimal) 

Execute a routine in memory with optional break- 
points 

Set new memory values—used for entering data in 
hexadecimal 

Display and (optionally) change register contents 
Read a file from external cassette, microcassette, 
serial port, or ROM 

Verify file saved on device 

Write file to device 

Return starting and ending addresses of file as well 
as the entry point 


OO 


Un» 


>s< ux 


Documentation 

Four manuals are supplied with the HX-20: a two- 
volume BASIC Tutorial and Reference Manual, a Guide to 
Operations, and Skiwriter and microcassette manuals. All 
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SPOKEN 
HERE 


and MS-DOS , and VMS too! 


UniPress, your UNIX source. 


We have a line of software for a range of hardware, 
including VAX, MC68000 and 1BM PC. 

Source code, as well as binary. 

Quantity and OEM terms. 

Maintenance available. 


MC68000 binary packaged for LISA, Sun, Callan, 
Masscomp, Cyb, Plexus, Dual. Perq too. 


UniPress Software 


Priced 
from 
UNIX SOFTWARE 

@ Full UniPlus + UNIX for Apple LISA .......... $ 495 

E EMACS—Multi-window text editor 
(eo sa a vi nmi nn nn t 395 
Bl LEX—Powerful word processor ............ s» 500 
BH PHACT —Isam file manager .............. es 250 
B /RDB—Relational databasetools ...........,.... 250 
E MENUSYSTEM —Menu generation ...........5- 495 
W UniCalc—Powerful spreadsheet ................. 350 
B MIMIX—CP/M emulator ............. «eee 495 


MS-DOS SOFTWARE 

Bl Software tools—Unix-like facilities adds power to 
MS-DOS: includes ed, grep, sort, diff, uniq, etc. . . .200 

B PHACT—Isam file manager ............. e 250 

B Ccompiler—Full C language ........... rn 395 


VMS SOFTWARE 
B EMACS—Multi-window text editor 
(Gosling version) ....,. ——— q—— 2500 


Call or write for more information. 


UniPress Softuare, lnc. 


Dept. B9 
1164 Raritan Avenue, Highland Park, NJ 08904 
201-985-8000 Toll Free: 800-222-0550 (outside NJ) 


Mastercard and Visa 


Unix is a trademark of Beil Laboratories. 
YMS is a trademark of Digital Equipment Corp. 
MS-DOS is a trademark of Microsoft. 
UaiCale is a trademark of Lattice, Inc. 
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are complete and well written. The Guide to Operations 
is a profusely illustrated work that gently guides the neo- 
phyte. Topics such as the virtual screen and the concepts 
of "programs" and "data" are handled very well. Over- 
all, I'd have to rate the documentation high. 


Summary 

The HX-20 has a lot of potential. The introduction of 
the Radio Shack Model 100 has given the HX-20 very 
stiff competition, and compared to Radio Shack's 40 by 
8 display, the HX-20 looks primitive. But Epson's new 
wave of peripherals and software, if introduced in a time- 
ly manner, will probably save the machine. Currently, 
its big selling points are the integrated microcassette and 
printer, features no other portable offers yet. 


The Texas Instruments Compact Computer 40 

I tried to be unbiased and objective about this 
machine, I really did. 1 kept reminding myself what a 
notebook-sized BASIC computer would have meant to 
me just a few years ago. And the price of the TI CC 40 
is only $250. 

But there's no clock. No file system. Only one BASIC 
program at a time can reside in memory, and the user 
can work with only about 5200 bytes of that. And the 
keyboard is vile. 

There's also no cassette interface. If you want to store 
programs or data, you have to buy the TI wafertape 
drive. The CC 40 offers neither built-in storage nor a stan- 
dard audiocassette interface. It could be argued, how- 
ever, that you can buy a CC 40, the optional wafertape 
for mass storage, and another 16K bytes of memory, and 
stil! have an inexpensive computer, Unfortunately, none 
of these accessories was available at the time this review 
was written. 

The CC 40 has a 31-character display, a sort-of-type- 


writer keyboard, and a separate numeric/cursor keypad. 
The keyboard spacing is so small that it's essentially im- 
possible to touch-type on it. The Shift and Control keys 
lock for one keystroke—to type an uppercase character, 
you press and release the Shift key, then press the char- 
acter key. There's only one Shift key; the space normal- 
ly occupied by the right-hand Shift key is taken up by 
the Return key. 

The CC 40 does make a dandy scientific calculator, and 
perhaps that's the market it should be aimed at. Good 
scientific programmable calculators cost about as much 
and are not nearly as powerful as the CC 40. Up to 10 
user-definable key sequences can be entered, and the 
Playback feature recalls the line last entered on the dis- 
play for editing and resubmission. All BASIC keywords 
can be entered with a two-keystroke sequence (FUNC 
followed by another key), which is handy considering 
how difficult it is to type on this machine. There is a slot 
for ROM or RAM cartridges in the upper-left corner of 
the machine. None were available at the time of this 
writing. 


Built-in Software 

The TI BASIC included is a good extended BASIC with 
several interesting features, among them a subprogram 
capability (with local variables); an ACCEPT statement 
that combines the functions of the normal INPUT state- 
ment with automatic positioning of input and length and 
type checking; a PRINT USING and IMAGE capability 
that allows some elaborate output formatting; and some 
real oddities such as SETLANG, which sets the output 
language for system messages. The standard computer 
includes English and German, so you can set your error 
messages to be displayed in German if you wish. Some 
ROM cartridges presumably offer the option of other 


languages. 


P aADIO SHACK COLOR COMPUTER 


received texl to cassetle tape 
programa irom other compulars 


The Micratexi module is a program pack containing nol 
only firmware bul a secund seria! por so that both your 
pnnter and modem can he connected at the sama tine. 
Microlaxi can be contigured far any serial pointer thal 
will work with the Color Compuler, even if it requires 
line feeds! But aver H you don t havea printer. you can 
keep a permanent copy o! your dala by storing to 
cassetie lape. Also. any Radio Shack/Centronics- 
rpmpatiblé paralla! printer he used by adding the 
Micro Works’ PEOC parallel interface. 


wi 
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Diher compulers — "Using pour computer as a general-purpose 300-baud terminal 


First-rate Programming Tools + Books » Games + Mamary Upgrade Kits 
Ds rina e Keyboards © Parts " 


P.O. BOX 1110 DEL MAR, CA 832014 671 9-942-2400 


MODEM COMMUNICATIONS 


Make your Color Computer an intelligent printing terminal with off-line ee 
eTalk loa timeshare sysiem or iMormalion service = Frnt out whal is recelved as ilis recéivad — Save 
eRe display the receved text even while on-line Communicate with 


«Downloading 


For Ihose of you with special termimal applications 
Microtex! has seleciatle parily; it sends odd, even, 
mark e space. With mark parity (whichis default) you 
can send ja computers requiring either seyan or eight 
hits. Ait 128 ASC! codes can be sem. Exchange 
programs with other Color Computer users! Basic pro- 
rams may be downloaded (rom other computers ar 
tmesharing systems. 
You H lind many uses for this varsaljie module! Avall- 
able in ROMPACK, ready-to-use. for $58.95 
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HDD 
td 

TT 
RUM 
3 


IBM-PC & XT 
CALL FOR 
PRICE 
HARDWARE FOR IBM-PC 

| DISK DRIVES 
Tandon 7M100-2DS/DD $239 
TEAC FD-55B Slimline $269 
SHUGART SA-455 half-high $259 
MAYNARD ELECTRONICS 
Floppy Disk Controller $159 
FDC w/Par. Port $219 
FDC w/Ser Port $239 
MK RESEARCH CALL 
Ram 64K to 512K + SP PRICES 


Multifunction + Ram TOO LOW TO 
Color Graphics for IBM-PC PUBLISH 


QUADRAM 


Quadboard-PP,SP,C/C,Mem + s/w 


GARG Loss « $295 256K......$439 
Quad 5124+ SP,Mem with s/w 

BAR. os ss $249  512K...... $659 
MICROFAZER (print buffers) 

ME8 Snap-on Epson/IBM $129 
ME64 Snap-on Epson/IBM $229 
MP8 P-P wipause/copy $139 
MP64 P-P wipause/copy $229 


AUST RESEARCH 


MegaPlus il 4-Funct 512K + s/w $989 
ComboPitus ll 4-Funct 256K + s/w $589 


HERCULES 

Hi Res Graphics 720 x 384, 

PP, + s/w $529 
FREDRICKS ELECTRONICS 
COLORPLUS 640 x 200, 

16-Color 4- s/w $369 
MBI 

Monte Carlo 5-Funct 64K-1M . $349 
QCS 

Big Blue 4-Funct + Z80 for CP/M 

& hard disk i/F with s/w $479 


HARD DISK - IBM & APPLE | 


DAVONG, MOUNTAIN CALL 


COMPUTER HUT 


MODEMS — HAYES 


Micromodem li for Apple Il $275 
Micromodem Il w/Term Prog $319 
Smartmodem 300 $225 
Smartmodem 1200 $535 
MONITORS 

AMDEK 

Video 300G...$135 300A .... $149 
Video 310A $165 
Color/.......$299 Color li .. $449 
Color iff $379 
PRINCETON GRAPHIC SYSTEM 
HX12 Hi Res RGB monitor .... $519 
SANYO, NEC CALL 


| PRINTERS | 


EPSON w/Graftrax 


RX-80........ $379 FX-80.... $599 
MX-80 F/T .... $449 MX-100...$649 
® 

HR1 A Par.... $759 Ser...... $859 
C-ITOH 

STARWRITER F-10P or S $1195 
PROWRITER 8510P $399 
PROWRITER 8510S $579 
PROWRITER2 1550P $690 
PROWRITER2 1550 S $749 


STAR MICRONICS Sic@ur’ 
Gemini 10X.$329 Gemini 15. $499 


OKIDATA 


Tractor feed, Ribbons, Printheads 
Daisywheels, Diskettes ....., CALL 


COMPARE 
SERVICE & PRICE! 


| SOFTWARE FOR IBM PC | 


WORDPROCESSING 
WordStar..$299 Word Perfect $329 
MailMerge. $159 EasyWriter..$129 
SpellStar .. $159 Volkswriter. .$129 
EasySpeller li $159 
Select $339 
SPREADSHEET/GRAPH 

Lotus 1-2-3. $355 Multiplan... $189 
TK! Solver CALL Fast Graph. . $189 
SuperCalc 1/$199 VisiCaic.... $189 
Visi Trend/Plot $229 
ACCT/FINANCIAL 

Home Accountant Plus $99 
Eagle Money Decision $129 
Tax Manager $179 
Peach Pack (GL/AR/AP) $369 
DATA BASE MGT. 

dBase li... $429 EasyFiier... $279 
TIM Ill. .... $349 Quick Code . $219 
Visi Dex... $189 Visi File.... $239 


ANY S/W NOT LISTED? . CALL 


@oppic® 


Apple ile 

128K 80 col, 

disk, monitor 

CALL z 

HARDWARE FOR APPLE 

MICROTEK 

Dumpling-GX$99 DMP-16.....$179 

BAM-16.... $99 BAM-128....$349 

RV611-C $89 

RH ELECTRONIC - Super Fan il. . $59 

ORANGE MICRO Grappler+ .. $129 

CPM/CARD $319 Z-CARD .... $135 

SATURN 

Ham — 32K $169 Ram 64K....5299 

Ram 128K $429 

PROMETHEUS 

Versacard $149 

Graphitti Graphics $99 

DISKS DRIVES FOR APPLE 
RANA Elite CALL 
TAVA Data Drive 
orAppiette $249 


FULL LINE APPLE S/W CALL 
Apple Il + Compatible system CALL 
DEC Rainbow 100 CALL 


ANY PRODUCT NOT LISTED? CALL ASK ABOUT OUR REPAIR SERVICES 
COMPUTER HUT ORDERS & INFORMATION ORDER-LINE ONLY 


(603)889-0666 (°° 525-5012 


OF NEW ENGLAND INC. 
107 Eim St., Nashua, NH 03060 


All products usually in stock for immediate shipment and cady full manufacturers’ warranty: wae subject to change — 
get ihe lowest price. We honor personal checks — allow 10 days to clear. COD up to $300 add 3 


%. Visa, MasterCard add 3%. Fi 


this ad JE e two months In advance. You 
shipping, insurance na pending 


add 3% or £5.00 min. APO & FPO orders add 15%. Include phone number. Call (603) 889.0656 ir a return authorization number prior tö returning any m 


Apple is a Irademark of Apple Computers Inc. 


IBM Is a trademark of (BM Carp. 


tenin GA mm imei enmt 


MITSUBISHI 
DRIVES 


M2894 
4.6 MB, DS/DD 


8" FULL HEIGHT 
Floppy Disk Drive 


M2896 
4.6 MB, DS/DD 


8" HALF HEIGHT 
Floppy Disk Drive 


M4854 
4.6 MB, DS/DD 


5V4 HALF HEIGHT 
Floppy Disk Drive 


M4851 
500 KB, DS/DD 
48 TM 


| M4853 
4.0 MB, DS/DD 
96 TPI 


514” HALF 
HEIGHT HEIGHT 


Floppy ` Floppy 
Drive Disk Drive 


514” HALF 


M4852 


| M4B55 
10 MB, DS/DD MN. 
96 TPI | 


2.0 MB, DS/DD 
96 TPI 


514" FULL 
HEIGHT 


Floppy 
Disk Drive 


| 54" HALF 
E HEIGHT 


Floppy 
Disk Drive 


AVAILABILITY: NOW 


ESE 


RELIABILITY: PROVEN 
SERVICE: FACTORY AUTHORIZED 
ee ee 
| g 
NCULDTLDA: 
PHONE (408) 247-3450 


1333 Lawrence Expressway, Suite 330 
Santa Clara, California 95051 
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At a Glance 


Name 
Texas Instruments Compact Computer 40 


Manufacturer 

Texas Instruments Inc. 
POB 53 

Lubbock, TX 79408 
(800) B58-4565 


Price 
$249.95 


Dimensions 
9.2 by 5.7 by 1 inch 


Display 
3l-character by line liquid-crystal display 


Keyboard 
Miniature typewriter style 


Language 
BASIC 


Memory 
6.2K bytes af RAM 


Peripherals 
Printerpiotter, RS-232C interface, wafertape digital tape drive. Hex-bus 
interface, socket for ROM cartridges | 


Documentatlon 
One 280-page manual 


Peripherals 

The CC 40 includes an integral Hex-bus interface, 
which TI describes as “a medium speed (6000 bytes/sec- 
ond) 4-bit interface” The Hex-bus is used to connect 
peripherals such as the wafertape drive (which old- 
timers may remember as the Exatron stringy floppy) and 
printer. 


Documentation 

The CC 40 is accompanied by a single manual describ- 
ing the computer and explaining BASIC. About two- 
thirds of the bulk of the manual is BASIC reference. 
Several appendixes describe the ASCII code, error 
messages, the internal structure of the machine (includ- 
ing memory maps), and warranty and service 
information. 


Summary 

The redeeming feature of this machine is its low price. 
Virtually all of its competition vastly outstrips it in power 
and features. If you don't need portability, TI's own 99/4A 
home computer will give you much more memory, col- 
or graphics, sound, and lots of expansion capability for 
a mere $99, The CC40's true utility cannot be judged until 
at least some of the peripherals and software become 
available. m 


David Ramsey is a programmer in the Concept group at Corvus Systems 
Inc. (2029 O'Toole Ave., San Jose, CA 95131). 
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COLOR THAT PEAKS FOR ITSELF 


EXPLORE THE WORLD OF COLOR OUTPUT 
WITH THE INTEGRAL DATA PRINTERS." 
When it comes to color graphics, output 
quality used to be a function of price. That is, 
until Integral Data Systems introduced the 
revolutionary P Series Printers. Their mod- 
ular design now allows you to upgrade by 
modular components, including the ability to 
produce brilliant color output at a fraction of 
the cost of any other color printer/plotter 
avallable today. 

They "paint" in strong, vibrant colors to 
help display the ups and downs of complex 
data quickly, point out changes, show trends, 
and make your point unforgettable, because 
color communicates. You can produce output 
quality such as you see in this beautiful 
graphic representation of the ocean 


application you can think of — Dot Plot" 
graphics, Auto Sheet Feed for single-sheet 
and letterhead applications, its companion 
Cassette Feeder for high volume wordprocess- 
ing applications, special character sets, 

and more. 

All Integral P Series Printers offer as 
standard features correspondence-quality out- 
put in a single pass with our exclusive over- 
lapping-dot Maisey Mode,” and dual-speed 
capability for high-speed printing of 200 cps. 
In addition, we offer software packages which 
enable you to print color graphics from 
Apple II" and the IBM” Personal Computer. 

If you're looking for a new high in your out- 
put quality, check out the Integral Printers now 

at your local dealer. Color that peaks for 
itself, from the innovator in imaging 


floor made at Woods Hole ry ~, technology, Integral Data Systems. 
Oceanographic Institution. | : 


And whether your output 
requires color or not, that's 
only one facet of the Integral 
Printers’ upgradable flexibility. 
There are other optional 
modules for virtually any 


INTEGRAL PRINTERS " 
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d ! Integral Data Systerns, Inc. 
A Dataproducts Company 


Milford, New Hampshire 03055 

Telex: 953032 

Toll-free 1 (800) 258-1386 

NH, Alaska and Hawaii, (603) 673-9100 
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System 


Review 


The Pied Piper Portable Computer 


Briefcase styling and low cost in a Z80 machine 
by Seth P. Bates 


Resembling a small, thin attache case, the Pied Piper 
packs 64K bytes of RAM (random-access read/write 
memory), a single disk drive, and the Perfect Software 
package into a 12-pound portable computer system for 
$1299. Because it lacks an internal display device, this 
lightweight system will cause less muscle strain. To see 
your work, you must use an external monitor or televi- 
sion set. So although this computer won’t do you much 
good while you're on the road, it delivers a low-cost 
Z80A system that is easy to move from one location to 
another. 


General Observations 

The Semi-Tech Micro (STM) Electronics Corporation 
designers intended the Pied Piper to be truly portable 
and immediately usable, The exclusion of the monitor 
was a decision the machine’s designers expected to ap- 
peal to those who don't like the thought of carrying the 
added weight of a video display and its power supply. 
Even the smaller monitors in the Otrona and the 


Photo 1: A prototype Pied Piper portable computer with optional 
second disk drive, monitor, and printer. 
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Osborne systems add considerably to the bulk and 
weight of a computer system. Possibly because of a re- 
cent drop in prices of LCDs (liquid-crystal displays), the 
company plans to offer a 2-line by 80-column display 
in the near future. Until then, however, an RF 
modulator provides an inexpensive way to use your tele- 
vision with the computer. You can also plug an 
80-column monitor in directly. 

To further reduce the weight of the system, its de- 
signers eliminated a second drive. Instead, a Mitsubishi 
drive with 784K bytes of formatted capacity is includ- 
ed. With this high density, a single 5%-inch floppy disk 
holds Perfect Writer, Perfect Speller, and the Perfect For- 
matter/Printer software as well as the CP/M command 
library, with over 400K bytes remaining for user pro- 
gram storage. The single drive increases the time re- 
quired to transfer files between disks. For example, mak- 
ing a backup copy of the system disk took 8 minutes. 
One method of avoiding this lengthy procedure is to use 
the TRANSFER utility when you back up a recently up- 
dated text or data file. With this shortcut, a single-disk 
system works well at home and on the road, but for ex- 
tended use in the office, a second floppy-disk drive or 
a hard disk soon becomes a necessity. An additional 
784K-byte drive conveniently plugs into a connector on 
the back panel to provide extra disk capacity. 

The company wisely planned for user expansion by 
including interfaces for both this drive and a hard-disk 
drive on the motherboard. Two expansion slots will also 
eventually house serial interfaces and modems. STM of- 
fers a serial board and plans to introduce several others, 
including an integral auto-dial/auto-answer 300-bps 
modem and dual serial ports on a single board. 

The Pied Piper is easier to use than any other com- 
puter I know of. Its simple operation, bundled software, 
and clear documentation make it an ideal first system 
for business users. The 78-page users manual isn't 
indexed but includes a thorough table of contents and 
is logically organized, which makes locating informa- 
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Photo 2: The production version of the Pied Piper computer. The indicator lights for power and disk drives were last-minute additions. 


tion a simple task. By writing clearly and irom a novice's 
point of view, the authors present a document par- 
ticularly suited to the needs of a first-time computer 
user, The manual contains instructions for starting the 
Pied Piper and connecting it to a television set or a 
monitor as well as descriptions of all the major CP/M 
commands. Guidelines for basic disk usage and file 
management are also included. 

For novices, the Perfect Software Primer provides a 
well-written guide to Perfect Writer, Speller, Filer, and 
Calc. The primer and its accompanying files not only 
help you learn about the software but also tell you which 
of the many lesson files you can safely delete from your 
working disk. This manual, however, suffers from one 
fault not shared with the rest of the documentation—it's 
hard to read. Apparently, the company produced it with 
a dot-matrix printer on 8'^- by 11-inch paper then re- 
duced it to 7 by 9 inches to conform to the dimensions 
of the other documentation, It’s nice to have everything 
the same size, but I'd rather be able to read the manual. 


Problem Solving 

The Pied Piper is manufactured for STM in Hong 
Kong and tested at several points during manufacture 
and shipping. One test includes dropping the system 
from nine feet while it's in the carton and dropping it 
from three feet without the carton. I didn't notice any 
problems that might have resulted from the testing. But 
after three hours with a prerelease version of the Pied 
Piper, I noted several potential problems with the docu- 
mentation and the system's case. However, in the re- 
lease version of the machine, every item on my list had 
been fixed, including a revision of the documentation. 
The only other problem was some interference with a 
wireless telephone. After locating the problem in the 
radio unit, [ concluded that the shielding for the Pied 
Piper may not be adequate for use near those phones. 

Although the company believes its testing will 


eliminate any problem units, it does offer an extended 
warranty through Xerox Service Centers at $199 per year 
for those who like a little extra insurance. The service 
centers promise a 16-hour or two-business-day turn- 
around on all repair work. 


The Perfect Software Package 

The four bundled software programs leave me with 
favorable impressions. Especially impressive were the 
ease of use, carry-over command structures, and the 
thorough implementation of the program's features. 
Only Perfect Filer seemed scant in its features, but it 
doesn't claim to be a true database system. With its 
selection of this package of software, STM appears to 
have correctly addressed the needs of the Pied Piper's 
intended user. This factor should figure strongly in the 
machine's success. 

Perfect Writer. After two hours I felt comfortable with 
this package. During that time Jerry Pournelle's com- 
ments about word processors that are continuously 
"nattering" at you seemed appropriate. Perfect Writer 
uses two lines at the bottom of the screen (called the 
Mode Line and the Echo Line) to inform you of the 
status of the system. At least half of this information 
isn't necessary, the rest of it is essential, and none of 
it can be altered to fit your particular needs. Most 
troublesome, however, is that each time you press a key, 
the cursor appears momentarily at the end of the Mode 
Line. This is very irritating, and the reason for it escapes 
me. I have learned largely to ignore it, but some users 
may not adjust to it well at all. 

Other aspects of Perfect Writer are more noteworthy. 
The designers did an excellent job of thinking out the 
command structure ahead of time. An example is the 
set of commands for cursor movement. In general, 
where a Control code is used for local and small-scale 
movement, equivalent Escape codes are used for larger- 
scale movements. For example, where Control-P and 
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Control-N get the previous and next lines, respective- 
ly, Escape-P and Escape-N access the beginning of the 
previous and next paragraphs. An implementation such 
as this makes it easy to remember most commands. 
Perfect Writer, like all of the Perfect packages, is menu 
driven, If you want to get back to the previous level of 
menu at any time, the Escape key does the job. Control- 
Y will “Yank back” the last text alteration. Control-G 


At a Glance 


| Name 
| The Pied Piper ! 


Manufacturer 

STM (Serni-Tech Micra) Electronics Corporation 
525 Middlefield Rd., Suite 130 

Menlo Park. CA 94025 

(415) 326-6226 


Price 
51299 (includes software) 


Processor 
ZBOA 


Memory 
64K bytes of RAM 


Storage 
534-Anch floppy-disk drive, 7B4K bytes 


Input/Output 

Centronics-style paralle] printer port. software-seiectable 40- or 
80-column display output, video modulator output plug (an exter- 
na! modulator is required), removable power cord 


Keyboard 
Full-sized—61 keys; 94 printable characters; Escape, Control, 
Delete, Backspace, and cursor-cantrol keys 


Dimensions 
20.2 by 10.8 by 4 inches 


W/elght 
12 ibs. 


Software 
Perfect Software package including Perfect Writer, Perfect Speler, 
Perfect Filer, and Perfect Calc; CP/M 2.2: Pied Piper utilities 


Documentation 

Pied Piper | users manual, 78 pages; Perfect Software Primer, |? 
pages; Perfect V/nter/Speller manual, 380 pages; Perfect Cak 
manual, 346 pages; Perfect Filer manual, 188 pages 


Accessories 

External second disk drive (including software]: 
IO-megabyte hard-disk drive 

Carrying case: 

Printer interface cable: 

Monitor stand: 

serial interface: 

RF Modulator {Astec) 


$550.00 
to be announced 


210 September 1963 @ BYTE Publications Inr. 


will "Go back'' to before the last unexecuted command 
(a command in progress); take care not to confuse it with 
the letter G (Go), which starts an operation selected 
from a system menu. 

Perfect Speller. Proofing with Perfect Speller is fantastic. 
Words you use frequently can be added to the diction- 
ary, and special dictionaries can be constructed for dif- 
ferent projects. Once the program locates misspelled 
words, it asks you to provide a one-key code indicating 
whether to mark it for correction, add it to the diction- 
ary, or ignore it. When this is done, you exit directly 
to Perfect Writer and move through your text to each 
marked word, correcting your spelling as you go. As 
yet, Perfect Speller hasn't failed to find a misspelled 
word. 

Perfect Filer. It takes longer to learn Perfect Filer, and 
some of its advanced features, like reformatting an exist- 
ing database, require a two-disk system. Still, the pro- 
gram comes with several built-in systems that business 
users will find immediately useful As an added bonus 
the tutorials on modifying existing field and record for- 
mats make it simple to develop new databases from the 
existing ones. 

Perfect Calc. While I didn't spend as much time with 
this program, Perfect Calc appears to include all the 
major features offered by other spreadsheet packages. 
The control and command structure remains consistent 
with the other Perfect programs, reducing learning time. 
Tutorials in the software manuals assist novices in grasp- 
ing the basics needed to start using the system, In ad- 
dition, as with Perfect Writer and Filer, the program disk 
includes sample files to modify, so you can learn to use 
the system with a minimum of lost time and effort. 
Several useful sample spreadsheets are the Family 
Budget program, the Financial Net Worth program, the 
Check Register program, and the Individual Tax Return 
Analysis program. 


Conclusion 

The Pied Piper offers real business features at toy 
prices. Although a few of its features might have been 
designed differently, as with any machine, STM offers 
a good system for the money. Models II and III are 
already in the works, and one of them is a 16-bit 
machine. These additions to the line, along with the 
promise of the 2-line LCD option, make the Pied Piper's 
future look bright. 


Seth P. Bates is assistant professor in the Division of Technalogy al San 
Jose State University (San Jose, CA 95192) and president of Teknos, a small 
firm that does systems integration. 


The Pied Piper uses its own disk format. Software in this for- 
mat is available from selected distributors, Currently available are 
MBASIC, Pascal, FORTRAN, dBASE II, FPL, Bottom-line 


Strategist, Wordstar, Condor, T-Maker Ill, Supercalc, and the 
American Training Institute training packages, 


NEVADA 


NEVADA 


FORTRAN COBOL 


"If you wanl to learn or teach someone FORTRAN, Ihis ts the 
package to buy” ACCESS, March/April 1983. 


Perfect for teaching FORTRAN. Perlect for learning FOR- 
TRAN. Perfect for Scientists and Engineers. Based upon 
the ANSI-66 standards (FORTRAN IV), advanced features 
include IF THEN ELSE constructs, COPY statement, 
CHAINing with COMMON, TRACE style debugging and 

150 verbal error messages. What's more, you can intermix 
in-line FORTRAN and Assembly Language statements for 
those special Micro needs! Get yours today. Disketle comes 
with 214-page manual 


NEVADA 


PILOT 


Why has Nevada PILOT become so popular? It's definitely 
easier lo learn than BASIC. The documentation (114 pages) 
by Professor Starkweather is exceptional! And tt meets all 
the PILOT-73 standards with many new features, including 
a built in full-screen lext editor. 


Perfect for training. testing, virtually all programmed instruc- 
tion and word puzzle games. Order yours now! Diskette 
and manual come with 10 FREE programs 


NEVADA 


EDIT 


"A well-thought-out product wilh excellent documentation 
and an astoundingly low prce” Microcomputing, May 1983 


Now, high quality text editing for micros. Nevada EDIT 1s 
great for program ediling, as il was designed specifically 
lo create COBOL. BASIC, and FORTRAN programs. It's a 
characler-onented [uli-screen video display text editor. 


Simple to configure. You can customize tab stops. default 
file type. keyboard control key layout. and CRT by menu 
selection 


CPM | a emisti trademark of Digital Research Inc TRS-BO is a (egitered trade 
mark ol Jamiy Coi. Apo Hp a trademark of Apple Computer inc. Ostet as a ree- 
shored tracenm ih of Osborne: Compuler Coq. Xerox B20 is a trademark of Xerax Coip 
Kaypro rs à Tagen of Non iea Sys Heath Zümth rs a trademark o! Healh Corp 
IRM «8 a Traieiriuar of loternabonal Business Machines Corp. Nevada COBO Nevada 
FORTRAN Nevada PILOT Nevali EDIT and Ellis Computing are trademarks of E His 
Computing Inc € 1883 E hs Computing Inc 


ELLIS COMPUTING’ 


$ 


Nevada COBOL is based upon the ANSI-74 standards with 
many advanced features. It's tield-proven with thousands 
of users world-wide in Business, Government and Education 
The excellent documentation (165 pages) is used as a class- 
room text al a number of colleges. 


Because of Nevada COBOL's superior design, il requires 
aboul hall the memory of competitive COBOL compilers 
This major advantage is just one reason many business 
programmers are switching to Nevada COBOL 


And, lots of students are using Nevada COBOL because its 
the affordable, easy-to-use COBOL! Order yours now! 


Also available. COBOL Application Packages, Book 1, $9 95. 


Nevada FORTRAN and Nevada COBOL are now avail- 
able for the Commodore-64 from Commodore Business 
Machines, Inc. 


To make our software available to even more micro users, 
we've slashed our prices. What's more, we're offering a 
money back guarantee. If for any reason you're not com- 
pletely satisfied, just return the package — in good condition 
with the sealed diskette unopened — within 30 days and 
we Il refund your money. 


This is a limited time offer, so order yours today! 


2995 


i 


i 


ee ae 


each 


ne 2 eee —_—— — —Á— — 


MAIL TODAY! To: Ellis Computing, Inc. 
3917 Noriega Street 
San Francisco, CA 94122 


(415) 753-0186 


The CP/M* Operating System, an B0BO/B085/280 microprocessor, and | 
32K RAM are required. 
| 


Software Packages: [1 COBOL O FORTRAN [JPILOT MEO 


Diskette Format: 8" O SSSD (Standard IBM 3740 format) 
5'A'[] Apple CAM (Xerox 820 (Kaypro) 0 Osborne 
O Televideo []Micropolis Mod li C1 Nonh Star DD O North Star SD 
C TRS-80 Mod | with CP/M @ 4200 hex (J TRS-80 Mod l/Mapper 
C] Heath Hard (2-89) C] Heath Soft (7-90) 
O Superbrain DD DOS 3.X (512 Byte sectors) 
Shaprang/Handbng Fees Add $4.00 lor the Krai package and $2 00 lar each adchtbonal 
package OVERSEAS add $15 00 (tw (he firs! package and $5 60 fer oach additional package 
Checks musi be in US lunds and dian on a U.S bank! 
Send my order lor packges @ $29.95 each Total 
COBOL Applications package @ $9.95 each Tota 
In CA add sales lax „mm 
Shipping/handiing ____ 
Total 


Exp. Date 


C Check enclosert 
C MasterCard O Visa 


+: 


Signature 


Ship to: 
Name 


Street 


Cily/State/Zip 
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System Review 


The Kaypro II 


Dependable hardware and extensive software make this affordable 
portable a winning package 


by Roger Fager and John Bohr 


One industry pundit insists that for a microcomputer A complete system encased in aluminum, the Kaypro 
system to be successful, it need only be adequate—which II contains a single-board computer, two 54-inch 
is to say complete, reliable, standard, and inexpensive. floppy disks, and a 9-inch (diagonal) green-phosphor 
The Kaypro II from Non-Linear Systems epitomizes ^ video screen that displays 24 lines of 80 characters. A 
these homely virtues. 6-foot coiled cord hooks a high-quality, 76-key detach- 


Photo 1: The Kaypro Il portable computer. 
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able keyboard to the Kaypro’s chassis. It uses a Z80 
microprocessor running at 2.5 MHz and has 64K bytes 
of RAM (random-access read/write memory) plus an 
R5-232C serial port and a Centronics-compatible parallel 
printer interface. 

The Kaypro II comes bundled with extensive software, 
including CP/M 2.2 and the Perfect Software series: Per- 
fect Writer (a word processor), Perfect Filer (a database 
program), Perfect Calc (an electronic spreadsheet), and 
Perfect Speller (a spelling checker). In addition, the 
manufacturer supplies Profit Plan (a simplified spread- 
sheet) and two forms of BASIC: S-BASIC, which is 
structured, compiled BASIC, and MBASIC, the de fac- 
to standard, interpreted BASIC. To round out the soft- 
ware package, Kaypro II includes The Word Plus (a 
powerful spelling checker) and several game programs. 


Hardware 

On examining the machine we immediately noticed 
that the Kaypro II’s hardware is solid and obviously de- 
signed for transport. When you want to move the 
Kaypro II, the keyboard snaps onto the case to form an 
18- by 1512- by 8-inch suitcase that weighs 26 Ibs. Heavy- 
gauge aluminum surrounds and shields the keyboard 
and the main chassis. 

Inside the case, Non-Linear Systems’ test-equipment 
expertise is readily apparent. The major subsections are 


Photo 2: The main printed-circuit board of the Kaypro Il. 


firmly mounted to the case, far apart from each other, 
Not only does isolating components provide space for 
air circulation and heat removal, it also makes all the 
major components readily accessible for examination 
and repair. 

The layout of the main circuit board (see photo 2), sug- 
gests that the system was designed as four subsections. 
The main computer subsection consists of the Z80 micro- 
processor, the ROM (read-only memory) chips, and 64K 
bytes of dynamic memory. The floppy-disk-control sub- 
section consists of a 1791 disk controller and TTL 
(transistor-transistor logic) support chips. The I/O 
(input-output) subsection includes two Z80 PIOs 
(parallel input/output devices), a Z80 SIO/0 (serial in- 
put/output device), TTL buffers, and connectors. The 
final subsection is the digital part of the video genera- 
tion system: 2K bytes of static RAM for screen memory 
and a character-generator ROM. The chips are socketed 
and easy to get at. 

Surprisingly, the system clock rate is only 2.5 MHz 
(a rate of 4 or 6 MHz is possible with a Z80A or Z80B 
and corresponding support chips). At least one other 
potential hasn't been tapped: each of the PIO chips can 
support an additional 8-bit parallel port. This means that 
with existing hardware the Kaypro I] could easily drive 
an IEEE-488 port to supplement the parallel and serial 
ports already available. The TEEE port could be im- 
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At a Glance 


Name: Kaypr Il 


Manufacturer 

Kaypro Division 
Non-Linear Systems Inc. 
531 Stevens Ave, 

Solana Beach, CA 92075 
i619) 755-1134 


Dimensions 
Fokd5 to an 1B- by B- by 15V»4nch suitcase-like metal box with a 
handie: weighs 26 pounds 


Components 

A Zilog Z80 microprocessor running at 2.5 MHz; 64K bytes of 
dynamic RAM and 2K bytes of screen memory; an BO-cotumn by 
24-line greern-phosphor display with brightness control, a sejeciric- 
style keyboard with numeric keypad; two single-sided. double- 
density 54-inch drives, each with a capacity of 193K bytes (for- 
matted): RS-232C serial and Centronics-compatible parallel ports 


Software 

CPIM 2.2; the Perfect Software family: Perfect Writer fword pro- 
cessor, Perfect Files (database), Perfect Calc (spreadsheet), Perfect 
Spelier ispeling checker], tutorial disks; The Word Plus [Spelling 
checker}: Profitplan (spreadsheet); MBASIC [Interpreted BASIC with 
Games): S-BASIC (structured, compiled BASIC), system utilities. 


Documentation 

System manwal, standard CP/M manual; Perfect Software manuals; 
The Word Plus and Profitpian manuals; S-BASIC and MBASIC 
manuals [language descriptions} 


Price 
$1595 


Options 
Vinyl and nylon cases 


plemented by software routines to do the timing for the 
various control lines. This would enable the Kaypro Il 
to interface directly with intelligent test equipment. 

Despite those two missed opportunities, the computer 
is dependable and well laid out and runs coolly even 
over long periods of use. 


Human Interface 

The detached keyboard has contoured keys and a 
standard [BM Selectric layout supplemented by these 
special keys: ESC, CTRL, Line Feed, Tab, Caps Lock, 
Backspace, DEL, and four cursor keys. The numeric key- 
pad has its own period, comma, and Return keys, An 
LSI (large-scale integration) chip within the keyboard 
generates serial signals, which are commwunicated 
through a 6-foot coiled cord with modular tele- 
phone-handset-style RJ12 connectors on both ends. 

The 9-inch green-phosphor display gives a sharp, 
stable image in an 80-character by 24-line format. In ad- 
dition to the ordinary ASCII (American National Stan- 
dard Code for Information Interchange) characters— 
upper- and lowercase, numerals, and punctuation—the 
Kaypro Il displays the Greek alphabet. The only graph- 
ics available are simple character graphics. 
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Storage 

The ro II comes with two double-density single- 
sided disk drives, each of which provides 193K bytes of 
storage (see the text box on "The Kaypro 4 and the 
Kaypro 10" for other configurations). The floppy-disk 
drives can read and write disks in Xerox 820 format; 
therefore most CP/M software is available to the Kaypro 
owner. Software is now available from Kaypro to read 
other 5'A-inch disk formats (including those of the 
Osborne 1 and Radio Shack Model I). 


Hardware Hardships 

A machine of this weight needs a comfortable handle; 
however the Kaypro's handle will cut two parallel 
grooves into your hand if you carry the system for more 
than a short time. A well-designed, padded handle 
would be a considerable improvement. 


Perfect Writer's multibuffer 
memory architecture allows you to 
edit as many as seven documents 
at one time, transferring sentences 
or paragraphs between them. 


The Kaypro IT's lack of environmental seals is also a 
problem. There are no covers for the interface jacks, and 
the air circulation holes at the top can serve all too well 
as inlet ports for rain when the system is moved. The 
unsealed junction of the keyboard and case also invites 
contaminants into the keyboard circuitry and floppy 
disks. (The manufacturer offers a protective vinyl cover 
as an extra-cost option.) 

Unfortunately, the Kaypro II provides no means to 
carry its software treasure. For convenience, some other 
portable computers have integral disk holders. 


Software 

Non-Linear Systems, aware that the typical user is not 
a computer professional or hobbyist, has wisely selected 
a package of user-friendly software. Purchased separate- 
ly, Perfect Writer, Perfect Filer, Perfect Calc, Perfect 
Speller, Profitplan, MBASIC, 5-BASIC, Word Plus, and 
CP/M 2.2 would cost much more than the Kaypro II 


package. 


Perfect Writer 

Perfect Writer uses a distinctive command structure for 
inserting, editing, deleting, and replacing text. The pro- 
gram is similar to the text editor MINCE, which in turn 
is based upon a mainframe editor called EMACS. As 
with these forebears, not all of your document needs to 
be in memory; the virtual memory technique uses a disk 
swap file to extend the size of a document up to or 
beyond 64K bytes' worth of characters. Another im- 
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The Kayp 


ro 4 


and the Kaypro 10 
by Arthur A. Little 


Time wails for no man and certainly for no microcomputer 
reviewer. Since this review was completed, Non-Linear Systems 
has revamped its product line for 1983 with two new system con- 
figurations (the Kaypro 4 and Kaypro 10), new software offerings, 
and a different pricing structure. The now “venerable” Kaypro ll 
is quite a bargain because NLS recently dropped its suggested retail 
price to $1595, a $200 reduction. 

The Kaypro 4 is essentially an upgrade of the earlier model. Like 
its forebear, the Kaypro II, the Kaypro 4 is a portable, CP/M-based 

stem with 64K bytes of RAM and two double-density floppy 

isk drives. The three major differences are that (1) it has double- 
sided disk drives (each offers 380K bytes of storage), (2) it is pack- 
aged in a dark gray case, and (3) it costs $1995. A minor, if inex- 
plicable difference, is in the product name. NLS has shifted from 
using roman numerals (e.g., II) to arabic numerals (e.9., 4)—a 
change not without historic precedent. 

The big news is the Kaypro 10, which incorporates an internal 
10-megabyte hard disk as well as one double-sided, double-density, 
half-height floppy-disk drive (380K bytes of storage). The Kaypro 
10 itself is an upgrade of the Kaypro 5, a 5-megabyte hard-disk 
portable shown in 1982 but never produced in quantity. The Kaypro 
10, including software, will put you back only $2795. 

First, let's look at the hard disk. The physical 10-megabyte disk 
is divided into two logical devices of 5 megabytes each, called drives 
A and B. The 5%-inch floppy-disk drive is drive C. Drives A and 
B are each subdivided into 16 user areas (i.e., AD, Al, . . , AD 
and BO, B1,...B15). As delivered from Kaypro, the unit has the 
following files reconded on the hard disk: 


User 0: Kaypro and CP/M utility programs 

Liser 1: Perfect Writer word-processing program 

User 2; Profitplan electronic spreadsheet 

Liser 3: Perfect Cale electronic spreadsheet 

User 4: Perfect Filer/Individual Member Data Base 
User 5: Perfect Filer‘Organizational Member Data Base 
User 6: S-BASIC 

User 7: MBASIC and Games 


You can add or delete files to suit your needs as long as you 
stay within the 5-megabyte Iimit per logical drive. Note that user 
areas do not have predefined storage limits—each user area takes 


from the 5-megabyte common pool, 
One file, SAFETY.COM, is hard-disk-specific. Before ending a 


pressive feature is multibuffer memory architecture, 
which allows you to edit as many as seven documents 
at a time, transferring sentences or paragraphs between 
them. A split-screen feature allows any two documents 
to be viewed simultaneously. 

The documentation for Perfect Writer is excellent. The 
manual leads you through the programs capabilities one 
step at a time, always building on previous knowledge. 
The editing routines are presented in tutorial form with 
illustrations of the commands (such as CTRL and ESC 
key sequences), and there are abundant examples of 
edited documents. 

Although the documentation is helpful, the program 
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session with the Kaypro 10, run the SAFETY program. This utility 
moves the hard disk's read/wriie heads to an unused area of the 
hard disk prior to powerdown. Therefore, even if the heads were 
to hit the surface of the hard disk, no damage would occur to an 
area on which data was stored. Running this program is a must 
for those who will be taking the Kaypro 10 out into the real world 
and a should for the rest of us. (It would have been nice if this 
procedure had been incorporated into an automatic shutdown 
process.) 

Aside from the single drive, the exterior of the Kaypro 10 looks 
much like its predecessors, especially the Kaypro 4. Both systems 
share the same no-nonsense, gunmetal-gray cabinet and all-black 
keyboard. One welcome addition is an integral wire stand for the 
front of the unit that tilts the display up to a comfortable viewing 
angle, Also, the carrying handle has been redesigned to be more 
compact. Because of the hard disk, the designers included a fan 
for cooling the interior components. The whole system weighs 31 
pounds, as compared with 26 pounds for the Kaypro 4. 

The back panel shows evidence of some changes also: the power 
cord is removable, there are connectors for one parallel port and 
two serial ports (one printer and one modem), there is a jack for 
a light pen, the brightness control has been moved to the back, 
and the Reset button has been moved to a more accessible location. 

In addition to the 80- by 25-character display, the Kaypro 10 
has these graphics capabilities: draw/erase a line, draw/erase a 
pixel, inverse video, half-intensity, blinking, gmphics characters 
(2- by 4-pixel matrix), cursor positioning, and cursor on/off. The 
display is treated as a matrix 100 pixels high by 160 pixels wide. 
S-BASIC has special commands that draw geometric figures such 
as circles, rectangles, squares, and bars. 

Non-Linear Systems includes a prodigious amount of applica- 
tions software with each system. In addition to all of the programs 
supplied with the Kaypro IL, the firm is offering Wordstar as an 
option fo the Perfect Writer program. There is also a new utility 
that will read and write disks in the formats of several other popular 
computer systems—at the moment, it can transfer data to and from 
the Osborne 1, the Xerox 820/11, and the TRS-80 Model I, There 
is reason to believe that another 10 or more formats are on the 
horizon. 


Arthur A, Little is a technical editor for BYTE. 


itself is annoyingly unforgiving of mistakes. Perfect 
Writer may terminate suddenly if you type in a wrong 
control code, wiping out your newly created document. 
The "delete sentence" command will hang up the sys- 
tem if there are no more periods in the file, which could 
occur when you edit toward the end of your document. 
Perfect Software is aware of the problem, and later revi- 
sions should eliminate this problem—an example of 
practice making perfect, no doubt. 


Perfect Filer 
Perfect Filer enables you to create a database record 
as long as 1024 characters, enter data under cursor-key 
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Professional Printing. 


daisywheels are available in computer 
stores and major retail outlets 
everywhere. And you can quickly select 
pitch (10, 12, or 15 characters/inch) and 
linespacing (3, 4, or 6 linesfinch) by pro- 
gram contro! or built-in switches. All that 
plus logic-seeking, bidirectional printing 
at up to 14 cps. And all for $649. 

Built Business Tough. In business, 
dependability counts. And the TTX-1014 
is built to stand up to the rigors of 
business applications. At a typical 25 9 
duty cycle, business users can look to 
a full 3000 hours of printing before 
servicing is required. And in home use 
and other light applications, the 
TTX-1014 can deliver many years of 
trouble-free operation. 

Professional printing. Personal price. 
The TTX 1014-Desktop Daisywheel. 
Professional performance for just $649. 

Try one at your dealer's today. 
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Teletex Communication Corporation 
3420 East Third Avenue 

Foster City, California 94404 
415/341-1300 TX:349420 
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control, use up to five sort keys, and print out any subset 
of your stored records in form letters, mailing lists, or 
specialized forms. You can also change the format of a 
database without losing your data. Because Perfect Filer 
is fully menu-driven, you don't have to be a program- 
mer to handle these rather sophisticated tasks. 

As examples of how to construct your own file 
managers, two predefined database templates accom- 
pany Perfect Filer: an individual member mailing list 
(name/address/phone/busphone/organization) and an 
organizational mailing list (org/address/phone/con- 
tact/comment). 

Another uncomplicated menu-driven subprogram 
enables you to define a subset for search (for example: 
all New York names entered after November 1982), The 
results of the search can be output to the display, printer, 
or disk file for use in Perfect Writer. 


The Perfect Software programs 
share commands, facilitating 
crossover learning from one 

application to the next. 


Perfect Calc 

The electronic spreadsheet, Perfect Calc, displays an 
entry window of 8 columns by 24 rows on a 52- column 
by 255-row worksheet. Perfect Calc features cursor-key 
directed movement, instant recalculation of formulas, 
and a Help menu. 

The master disk supplies 29 formatted spreadsheet 
templates with applications varying from checkbook 
balancing to income-tax calculation. The users guide sug- 
gests that they “may require modification to meet your 
particular needs.” This is an understatement because 
many of the templates contain bugs. For example, the 
accounts-receivable worksheet formulas call for variables 
from accounts-payable entry sheets, and the Payroll 
analysis set depends on a spreadsheet, “payfacts.pc,” 
which Perfect Software has not included. 

Still, Perfect Calc itself is comfortably bug free. It has 
the same split-screen, virtual-memory, multibuffer edit- 
ing features as Perfect Writer. The control commands are 
identical, except that there are extensions for the editing 
of columns. You can pass entries or blocks of entries be- 
tween any number of spreadsheets, and a powerful 
“associate files” option links the formula calculation and 
calling into memory of separate sheets. Although the 
Kaypro I] does not do graphics, Perfect Calc allows you 
to format a bar graph as varying strings of asterisks. The 
user manual is written in jargon-free English and is well 
illustrated. 

The biggest disappointment is the lack of communica- 
tion between the Calc and Filer programs. If you need 
totals in Perfect Filer, which does not perform arithmetic, 
you have to transfer the numbers individually to a Calc 
file using split-screen editing, then key the totals back 
by hand. 

The Perfect programs in the Kaypro II package were 
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designed as an integrated package and share command 
structures, format, and an overall functionality. This 
means that there is considerable crossover learning from 
one program to the next—a boon to users. Perfect Soft- 
ware is not perfect, but considering the price, portabili- 
ty, and commitment to improvement, it is very good 
indeed. 


Profitplan 

Kaypro also includes Profitplan from Chang Labora- 
tories. This spreadsheet program is appropriate for sim- 
ple applications: data and formula entry are fairly 
straightforward, but once you make a "what if" projec- 
tion, you can't restore your original spreadsheet. 


The Word Plus 

Although Perfect Speller is still included in the Kaypro 
II software package, it has been largely superseded by 
The Word Plus trom Oasis Systems. The Word Plus lists 
words it doesn't recognize and asks whether they need 
correction. It can display the words in context and will 
generate a list of likely corrections at your request. Next, 
it automatically makes the corrections in your text and 
writes an updated file to disk. The program will even 
"learn" new words and add them to its dictionary for 
future use. 

Furthermore, The Word Plus displays total word count, 
frequency of occurrence, homonyms (such as colonel and 
kernel), anagrams (debug and budge), and lists of rhymes. 


It also assists in solving crossword puzzles and playing 
Scrabble. These word-puzzle routines are so intriguing 
and so much fun that The Word Plus may interfere with 
your time management; sooner or later you will lose a 
whole morning playing with them. 

The 45,000 words of the main dictionary were selected 
on the basis of frequency of occurrence and frequency 
of misspelling and were checked for accuracy by proof- 
readers and by existing lexical programs. In addition, you 
can create specialized dictionaries (e.g., legal, medical 
or scientific terminology) and specify them at run time, 


Because the S-BASIC manual lacks 
illustrations of actual code, it takes 
some trial and error to type certain 

S-BASIC statements in a way that 

pleases the compiler. 


Down to BASICs 

MBASIC from Microsoft is so widespread within the 
microcomputer world that we need only say that this 
interpreted BASIC works as expected and makes a huge 
software base available to the Kaypro owner. 

The S-BASIC compiler is an interesting mixture of 
BASIC syntax and Pascal control structures. BASIC pro- 
grammers may find little need to change their program- 
ming methods except that variables must be declared. 
(However, if they want to write more readable, debug- 


Microrubble 


How tong coutd your business survive if e computer were 
suddenly reduced to a smoldering pile o 
stolen? Or tampered with? 

For as little as $35/yr SAFEWARE provides for full 


replacement of all hardware, media and purchased software after 


& low $50 deductihle. 
You te covered apainst fire, theft, accidental damage, 
eartxquakes, and damage in transit. SAFEWARE even covers 


power surges, the second leading destroyer of microsystems. And, 
in the event of a claim, you'll get fast replacement. So you can 


he hack in business almost before the smoke clears. 


To find out more, or to obtain immediate coverage, call 


the toll free number. Or write: Columbia National General 
Agency, 88 E. Broad Street, Columbus, OH 43215. 


1-800-848-3469 


(1n Obio call toll free 1-900-848-2112) 
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System Saver 


For Line Surge Suppression 

SYSTEM SAVER provides essential protection to hard- 
ware and data from dangerous power surges and spikes. 
Dangerous voltage spikes are clipped off at a safe 130 
Volts RMS/175 Volts dc 
level. High frequency noise 
is smoothed out before 
reaching the Apple II. 


For Cooling 
Today's advanced peripheral cards generate more heat. 
In addition, the cards block any natural air flow through 
the Apple II creating high temperature conditions that 
substantially reduce the life 
^47. OÍ the cards and computer 
Li. ‘self. SYSTEM SAVER's 
b fan exhausts 15 cubic feet 
of air per minute. 


ifs 


mwem y 


For Operating Efficiency 

SYSTEM SAVER contains two switched 
power outlets. SYSTEM SAVER efficiently 
organizes your system so that one conven- 
ient, front mounted power switch controls 
SYSTEM SAVER, Apple II, "m 
monitor and printer. The heavy Im MN 
duty switch has a pilot light to s T [D 
alert when system is on. You'll : 
never use the Apple power switch 
again. Also available in 220/240 Volt. 50/60 H2. 


Easy Installation Fits on Apple Stand 
Just clips on. Color | 


matched to 4-777 
Appel (in 


t 


$89.95 at dealers everywhere or order direct by phone or mail. 
For phone or mail orders include $2.50 for handling. New York State 
residents add sales tax. VISA and MASTERCARD accepted. 
Dealer inquiries invited. 


KE KENSINGTON 
i174 MICROWARE 


919 Third Avenue * New York, NY 10022 * (212) 486-7707 
Telex: 236200 KEN UR 


222 September 1983 © BYTE Publications Inc. 


Circle 249 on inquiry card. 


gable, and maintainable code, the means are there.) 

S-BASIC offers good internal documentation with its 
variety of commenting structures. Variables can be 
declared and documented on the same line, and COM- 
MENT. . .END allows a whole block of comment lines 
to be entered. S-BASIC supports interactive program- 
ming with an assortment of INPUT statements, and a 
single instruction outputs an entire block of display lines. 
Its "advanced structured techniques" show a strong 
similarity to Pascal: WHILE. . .DO; REPEAT... 
UNTIL. . .; CASE. . OF , .END; as well as procedures 
and functions which allow parameter passing and 
recursion. 

Boolean variables are fully implemented although 
there is not a separate boolean type. A statement such 
as FLAG = (X « Y) will work whether FLAG is declared 
as integer, real number, or string. In the latter case, a 
string that begins with "Y," “y,” "T" or "t" is evaluated 
as true. You might use the variable in a routine similar 
to the following: 


INPUTI "DO YOU WANT DOUBLE WIDTH 
PRINTING"; FLAG 
IF FLAG THEN DOUBLE.WIDTH 


S-BASIC aims to be a tool for the experienced program- 
mer of structured languages, improving on Pascal by 
adding string variables and random-access file I/D and 
dispensing with its tedious punctuation (a = b replaces 
a: = b;). It does not have Pascal's power in describing 
data types, however. There are no pointer variables, sets, 
records, or scalar subrange variables. 

Parameters in a procedure are used somewhat dif- 
ferently. First, all parameters are of the pass-by-value 
type. In other words, none of the arguments of a func- 
tion or procedure can be altered by it. While this may 
not meet the approval of Pascal purists, I feel that the 
resulting independence of modules is an aid to program 
structure. 5-BASIC handles the problem of a multivalue 
function by using global variables. Remember that 
microcomputer programming is not a likely environment 
for a major team software project. The clarity of a pro- 
gram that will take up only 60K bytes of memory is not 
going to suffer from a few extra global variables. Fur- 
thermore, arrays are not allowed as parameters. Also, 
a parameter declaration is not permitted to have the same 
name as a global variable or as a variable local to another 
procedure. 


Software Problems 

The current S-BASIC manual, although an improve- 
ment over the original, does not have sufficient illustra- 
tions of actual code, so it takes a certain amount of trial 
and error to type some of the statements in a way that 
pleases the compiler. The following statement, which is 
meant to call up the execution of a separately compiled 
program, is an example: 


chain "b:program com" 


INTRODUCING THE SAFT 
STANDBY POWER SYSTEM. IT KEEPS 
YOU FROM LOSING YOUR MEMORY 
WHEN THE LIGHTS GO OUT. 


If the power fails while you're reading this ad, to 20 minutes. And the 400 VA, with power up 
everything your computer knows could be lost. to 10 minutes. Which gives you plenty of time to get 
[n an instant, information crucial to the smooth off the machine safely, without missing a 
operation of your business can vanish without a trace. — single byte. 
Memories can be flushed, disks can be damaged. And during normal operation it acts as a line filter, 
That's why you need a Saft Standby Power protecting against damaging voltage spikes. 
System. In the event of a blackout or brownout, it Ask your dealer about the Saft Standby Power 
takes over instantly—before the computer can tell System. It's the first standby system designed specifi- 
there is anything wrong. There are two systems cally for small business computers. And offered at a 
available. The 200 VA, which provides power up small business price. 


More power to you. 
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SAFT America Inc. Portable Buttery Division, 931 N, Vandala St, St. Paul, MN 55114 612-645-8531 SAFT Batteries Lid., 200 Middlefield Road, Scarborough, On. Can. M1S-4MB 416-298-7322 
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COMING SOON TO A DEALER NEAR YOU! 


(A TRUE STORY) 


“A BRILLIANT DEBUT PERFORMANCE" 
STARRING—The Control/Net as itself {l to 10 users, 127 
MB hard disk (20 & 4O MB OPT.) TurboDx OS™ driven, 

S40 bus) 

CO. STARRING—Select Wordprocessing'M, Super 
Calc'™ & Tabsott™ 7 module accounting package 
SPECIAL GUEST ... YOU (the Businessperson) in one 
week ol Iraining near Orlando, Florida (home ot Walt 
Disney World & EPCOT cenler) 

All of this for only $58. per week! 
SUPPORTING ROLE played by General Electric's Nation- 
wide oplional service contract. 


b CONTROL 
I) ELECTRONICS 
i mc. 


707 NICOLET AVE. WINTER PARK. FLORIDA 32789 (305) 428-3850 


TurboDOS is à trademark ol Sottware 2000. SuperCale is 
trademark oi Sorcim, inc. Seleci is a trademark ol Select — 
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This statement produces run-time errors until you dis- 
cover that the file name must be typed in uppercase let- 
ters. The manual does not make this clear. 

Another problem is a statement with more than 65 
characters. The compiler uses a linefeed as the delimiter 
of a program statement, and neither the manual nor the 
Kaypro II users guide hints that specifying Perfect 
Writer's "normal" mode is the way to turn off word wrap. 

Compiler error messages are noticeably weak. For ex- 
ample, “$$$$5$$ Cannot process this / Statement error" 
is the only message covering a large class of syntactical 
errors in REPEAT, WHILE, ELSE, and CASE statements. 
Incredibly, S-BASIC has no test for an end-of-file condi- 
tion. Thus, a program will crash unless you take the trou- 
ble to define a counter field that you increment when 
you write a new record. 'Modulo' and 'odd' functions 
have been omitted for the sake of economy, leaving the 
programmer to grapple with integer-division expres- 
sions. 

Aside from these rough edges, writing structured code 
was easy and natural. With improvements, S-BASIC 
could be highly suitable for introducing microcomputer 
users to the advantages of structured programming. 


The Company 

When you are buying a computer, your scrutiny 
Should not end with the hardware, software, and docu- 
mentation. The company matters, too. Non-Linear Sys- 


| tems has been around for a long time. In the 1950s the 


company president, Andrew Kay, invented the digital 
voltmeter, and Non-Linear has been a major supplier of 


| portable test equipment for the last 30 years. His son, 


David Kay, is product manager for the Kaypro line. They 
seem genuinely committed to customer service and are 
well organized for it. As part of this customer support, 
Non-Linear Systems publishers Pro-Files, a Kaypro users 
magazine. Pro-Files is available free for one year to Kaypro 
Owners. 


Conclusion 

If Kaypro II is the answer, then the question might be, 
"What is the best value in a practical portable computer?" 
Though it has some limitations, the Kaypro II is both 
good and affordable. For $1595 you get an extensive soft- 
ware package with high-quality documentation, stan- 
dard hardware that works all the time, à fine keyboard, 
an 80-character display, standard interfaces, and good 
floppy-disk drives. That's what we call "best value.” m 


Editor's Note: Shortiy after this review was written, Non-Linear Systems 
announced that it has changed its corporate name to Kaypro Corporation. 
Non-Linear Systems will become a division of the parent company. 


Roger Fager is associate professor in the Physiology Department at the 
University of Virginia School of Medicine in Charlottesville. 

john Bohr has a degree in mathematics and is a part-time computer science 
student. 


Weve got a hit on the charts. 


One picture is worth a 
thousand words. Or numbers. 


Now there's a simple way to 
transform pages and pages of 
business data into a single, 
dramatic format. 

Introducing DR Graph™—high 
quality business graphics soft- 
ware from Digital Research? It 
lets you create impressive 
business charts, graphs, or any 
combination of both— quickly 
and easily. You can even build 
graphs from electronic spread- 
sheets such as VisiCalc" and 
SuperCalc™ 


See what you're creating, 
instantly. 


Think of it as painting by 
numbers. Because DR Graph actu- 
ally lets you create your graph 
step-by-step. 

First, enter the data you wish 
illustrated. Then just choose from 
the menu, hit a key, and take a 
quick look at what you've created 
— instantly. 

Make your axes thick, your 
border lines thin. Go with solid, 
or broken grid lines. Add color 
when and wherever you please 
for all your special reports. It's 
easy to experiment until the 
graph format is perfect. Then DR 
Graph can print it, plot it, or 
store it for future use. 


You get the versatility 
you need. 


DR Graph lets you convert 
business data into dozens of 


Pie charts 


with exploding slices 


wdd mpreh, 


The best of everything in business graphics. 


personalized choices. Do you like 
your bars vertical or horizontal, 
stacked or clustered? How about 
adding line curves to your bar 
graph? Or special labels on the 
axis? With DR Graph, you've 
got it. All with the simple stroke 
of a key. DR Graph even displays 
up to four different graphs on a 


single page. 


Mix words with your pictures. 


DR Graph lets you write 
comments on your graphs, too. 
You not only control the size 
and color of the type, but also 
have four different typestyles to 
choose from. Write your own 
legends and titles. Or add addi- 
tional text right onto the graph— 
exactly where you want it. 


Plus, its 8 color and 6 pattern fills 
provide customized highlighting. 
So, your presentation graphs 

will be as professional as you are. 


All the business graphics 
you'll ever need, ready to roll. 


DR Graph works with today’s 
leading microcomputers, as well 
as with a wide range of printers 
and plotters. All you need is 
Digital Research's GSX™ graphics 
enhancement for your computer's 
operating system. Contact your 
computer manufacturer, or stop 
by the CP/M Library™ at your 
computer shop for an eye- 
opening demonstration. Call 
800-227-1617, ext. 400 (in Cali- 
fornia 800-772-3545, ext. 400) 
for a free, full-color brochure. 


Coming Soon! CP/M '83 East in Boston, 
September 29-October 1. 


isiCalc is a registered trademark of VisiCorp. SuperCalc is a trademark of SORCIM Corporation. 
The logo, tagline, DR Graph GSX and CP/M Library are cither trademarks or registered trademarks of Digital Research Inc, ©1983 Digital Research Inc. 
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Product Description 


The Corona Portable PC 


A new portable IBM PC-compatible computer with an eye-catching 
display 
by Rich Malloy 


If you've attended any of the recent computer trade 
shows, you've probably seen a reasonably priced por- 
table computer that rapidly flashes a series of eye-catch- 
ing pictures across a very high contrast green display 
screen. This machine, the Corona Portable PC (photo 
1), along with its sister desktop version, the Corona PC, 
Offers stiff competition to the numerous machines com- 
patible with the IBM Personal Computer. 

Corona Data Systems, the manufacturer of the new 
systems, is one of the several start-up companies 
spawned by the IBM PC. It was founded two years ago 
by Dr. Robert Harp, who a few years earlier had been 
the founding wizard of Vector Graphic. Before announc- 
ing its new line of IBM-compatible systems, the new 
company was known primarily for its hard-disk drives. 

The two Corona machines are very similar. The por- 
table has an 8088 microprocessor, 128K bytes of mem- 
ory, one or two half-height double-density double-sided 
floppy-disk drives (storing 320K bytes each), a 9-inch 
high-contrast green monochrome display screen with 
graphics capabilities, a serial port, a parallel printer port, 
four IBM-compatible expansion slots, and a fairly siz- 
able bundle of software: Microsoft's MS-DOS operat- 


o 
"Hi: E 


Photo 1: The Corona Portable PC, a portable IBM PC clone with 
a high-contrast display. 
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ing system and GW-BASIC language, Softword Sys- 
tems' Multimate (a word-processing program), and PC 
Tutor, a program to teach you how the system works. 
The price for all this is $2945 for the two-disk-drive 
model (the one-disk-drive model is $400 less). The com- 
puter weighs 28 pounds and measures 9.6 inches high 
by 18.8 inches wide by 19.8 inches long. 

The desktop machine (photo 2) has everything the 
portable has except that it has a 12-inch screen instead 
of a 9-inch screen. It will use standard-height disk drives 
until more half-height drives become available. The two- 
drive desktop model sells for $2995. The one-drive unit 
is $400 less. 

Because the machines are so similar, it is hard to talk 
about one without discussing the other. But in keeping 
with the theme of this issue of BYTE, I'll restrict my 
observations to the portable version. Bear in mind, 
though, that most comments apply equally to both 
models. 


Compatibility 

The first thing to think about when considering an 
IBM-compatible computer is, “How compatible is it?” 
Despite many manufacturers' claims, it is very difficult, 
and illegal, to produce an exact copy of the IBM Per- 
sonal Computer, For the machine to be legal, at least 
some of its parts have to be different (for instance, the 
copyright notice). It is essential to find out that the soft- 
ware (or expansion hardware) you need will run on the 
machine you are interested in. 

The Corona portable comes with the MS-DOS operat- 
ing system (essentially the same as IBM's PC-DOS), and 
Digital Research's CP/M-86 is offered as an option. Any 
program that is written for MS-DOS or CP/M-86 should 
run on the Corona. Ány program, however, that ac- 
cesses [IBM's proprietary ROM (read-only memory) 
routines to drive the display and keyboard may not run 
on the Corona or most of the other IBM Personal Com- 
puter clones. The best way to test this, of course, is to 
try to run your favorite IBM Personal Computer pro- 
gram on the Corona. 


For this Product Description I did not have time to do 
an exhaustive test of the software written for the IBM 
Personal Computer, but I was able to test one of my 
favorites, Peachtree Software's Peachtext, configured for 
the IBM PC, at the spring Comdex show in Atlanta. 

After watching an MS-DOS program called PC Tutor 
running on the Corona, I discreetly asked if I could try 
to run a Peachtext disk that was in my pocket, The peo- 
ple at the Corona booth hemmed and hawed a bit, but 
they finally led me to a desktop version of the machine 
off in the corner where no one would see it should it fail. 
Their hesitancy was unnecessary. The disk booted up 
without a problem, and a few keystrokes later Peachtext 
was processing a text file. 

This was, of course, far from an acid test of com- 
patibility, which will have to wait for a future issue of 
BYTE. But it is a test I highly recommend: take a pro- 
gram you like and see if it actually works before you 
buy. 


Video Display 

As mentioned earlier, the most eye-catching feature 
of the Corona is its green monochrome video display. 
It has an extremely high contrast, which seems to reduce 
eyestrain. Photographs may not capture its clarity, so 
I recommend you visit your local computer store to have 
a look. 

The screen, which also has graphics capabilities, can 
display 25 lines of 80 characters. According to Corona 
Data Systems, each character is formed on a 16- by 
13-pixel (picture element) grid. That's 16 pixels wide, 
not high! The horizontal size of the pixels is presumably 
half that of the vertical size. If you consider that there 
are 80 characters per line and 16 horizontal pixels per 
character, the effective horizontal resolution is an in- 
credible 1280 pixels! 

Like the IBM Personal Computer, the Corona Portable 
PC supports two levels of intensity for each character. 
It also supports reverse-video characters, underlining, 
and blinking. 


Graphics 

The aforementioned high-contrast screen is coupled 
with high-resolution graphics capabilities (640 by 325 
pixels). Unfortunately, this is not the same format as the 
IBM color/graphics display-adapter board (640 by 200 
pixels). But the IBM color/graphics board can be plugged 
into one of the expansion slots, thus giving the Corona 
more compatibility with programs such as Lotus Devel- 
opment's 1-2-3. 

The Corona graphics format is supported by an extra 
set of BASIC commands in its GW-BASIC interpreter. 
It should also be supported by the GSX graphics inter- 
preter that can be attached to CP/M-86. GSX (Digital 
Research's Graphics System Extension) promises to give 
its users a layer of compatibility in graphics, the same 
way CP/M gave us a layer of compatibility for general 
8-bit software (see reference 2). When CP/M-86/GSX 
software becomes available, the Corona should be able 


to run it. 

Two other nice features of the Corona are that graphic 
images can be placed anywhere on the screen, regard- 
less of text-character placement. And graphics informa- 
tion can be placed anywhere in memory. This allows 
for the quickly changing pictures I mentioned at the 
beginning of this article. 


Keyboard 

The Corona Portable PC, like many of the new per- 
sonal computers, uses an IBM-like keyboard from Key 
Tronic (see reference 1). This keyboard has a layout 
similar to that of the IBM Personal Computer, but has 
an indicator light for the Caps Lock and Num (numeric) 
Lock keys. It also has a much lighter “feel” for each key- 
stroke and it does not make a loud click as the IBM unit 
does. 

Key Tronic makes two versions of its keyboard. On 
one, the layout of the keys is exactly the same as that 
of the IBM. On the other, the keys are arranged in a 
more traditional layout; that is, the left Shift key is to 
the immediate left of Z, and the Return (or Enter) key 
is just to the right of the quotation marks key. These 
positions are more in line with other keyboards used 
in the United States. 

Corona Data Systems originally offered the exact IBM 
key layout, but recently it decided to offer the more 
traditional keyboard because many users had requested 
it. This is a prime example of the adaptability of smaller 
companies. I wish IBM could display similar flexibility 
in its choice of components. 


Durability 
A prime factor in the selection of a portable computer 


Photo 2: The Corona PC, the desktop version of the Corona por- 
table. The unit shown here has half-height floppy-disk drives, but 
most units will be shipped with regular-height drives. 


September 1983 © BYTE Publications Inc. — 227 


is its ability to survive travel. The unit used at the Com- 
dex show offered evidence of the Corona’s ruggedness. 

The Corona prototype I saw had been subjected to 
some rough handling on an airplane flight, enough to 
break off the front panel. Another prototype was not 
available, so the broken one had to be used. During the 
show, the front panel had to be propped up against the 
machine. But despite what must have been a fairly 
severe blow, the prototype still worked. Let's hope the 
mass-produced versions fare as well. 


Multimate 

Multimate, the word-processing program that comes 
with the machine, is somewhat similar to the software 
Wang Laboratories uses on its dedicated word pro- 
cessors. Developed by Softword Systems of East Hart- 
ford, Connecticut, Multimate is fairly powerful and has 
the ability to merge letter files with address files. 


Options 
One of the options for the Corona Portable PC is Cor- 


At a Glance 


Name 
The Corona Portable PC 


Manufacturer 

Corona Data Systems 

31324 Via Colinas, Suite 110 
Westlake Village, CA 9136! 
(BOO) 521-5746 


Size 
19.B inches tong by 18.8 inches wide by 9.4 inches high 


Weight 
28 pounds 


Hardware 
8088, |6-bit processor; | 28K bytes to 512K bytes of memory: 
94nch green phosphor display. BO by 25 characters. reverse 
video, underline, blinking, high-intensity, 640 by 325 pixels; Key 
Tranic keyboard with modified IBM-PC key layout: mass storage: 
| t or 2 nalf-neight floppy-disk drives, 320K bytes each; interfaces: 
R5-232C serial port, Centronics parallel printer port: expansion: 
four IBM-PC compatible expansion dots 


Software 
MS-DOS operating system. GW BASIC interpreter, Multimate word 
|| processor. PC Tutor 


Options 
Extra memory. | 28K-byte modules, 5295 each; second floppy-disk 
drive, $450; hard-disk drive, 10 megabytes, 52695 


Documentation 

Four 3-ring binders, 8¥2- by 5Y5-nch pages. User's Guide, MS- 
DOS Reference Manual, Microsoft BASIC Manual, and Multimate 
Manual 


Price 
PPC-1 [one fioppy disk), 52545 
PPC-2 (two floppy disks}. $2945 
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ona's hard-disk drive, which was developed for the IBM 
Personal Computer. A 10-megabyte hard disk in its own 
case will sell for $2695. 

Up to 512K bytes of memory can be placed on the 
main circuit board. The standard unit contains 128K 
bytes, with each additional 128K bytes costing $295. 

The four expansion slots on the Corona are not needed 
to produce a minimal working configuration. The main 
board of the Corona already includes the video-display 
interface, the disk-drive interface, serial and parallel 
ports, and a large amount of memory. Thus, the four 
slots are left open for cards that will actually expand the 
system. According to Corona, any IBM Personal Com- 
puter card should work. Again, a thorough test of this 
will have to wait. 


Possible Shortcomings 

One possible shortcoming of the Corona is its lack of 
a spreadsheet calculator program in its bundle of soft- 
ware. Such programs have proven to be very popular, 
and some potential customers may be put off by the re- 
quirement of having to buy a spreadsheet separately. 
Also, some popular programs such as Lotus’s 1-2-3 may 
not be compatible with the Corona’s graphics format. 
You will have to purchase IBM's color/graphics adapter 
board and a monitor, or wait for a Corona-graphics- 
compatible version to come out. 


Comparisons 

Simply speaking, the Corona is an IBM Personal Com- 
puter clone, and it is very tempting to compare the copy 
with the original. If we make the assumption that the 
quality is equivalent (which may or may not be valid), 
the pricing offers an interesting comparison. The two- 
disk-drive version of the Corona costs $2945, An 
equivalent IBM configuration costs $3800—$2100 for 
the basic one-drive unit plus $500 for the second drive, 
$250 for the graphics board, $200 for a monochrome 
monitor, $120 for the printer port, $120 for the serial 
port, $170 for an extra 64K bytes of memory, $300 for 
a word-processing program, and $40 for the operating 
systems. Even the Compaq portable IBM clone, with a 
similar configuration, would run about $3900. 


Summary 

The biggest selling point of the Corona is its fine dis- 
play. it's a good machine with an attractive price. If you 
need a general word-processing machine with a key- 
board that's easy to get used to and a screen that's easy 
on your eyes, then the Corona may be for you. 


References 
1. Glasco, David B. and Murray Sargent IIl. “Using (IBM's Marvelous 
Keyboard." BYTE, May 1983, page 402. 
2 Langhorst, Fred E, and Thomas B. Clarkson Ill. Realizing Graphics 
Standards for Microcomputers." BYTE, February 1983, page 256 
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ANNOUNCING THE WY-50. 


TY B/ 


A NEW GENERATION OF LOW-COST TERMINALS FROM WYSE. 


Never before has anyone put so much 
into something so good looking. Or so 
compact. It took revolutionary design 
to do it. Design a lot of people couldn't 
accomplish for the price. But we did. 


In fact, the birth of the WY-50 intro- 
duces a new standard for low cost ter- 
minals. It was conceived to give you 
30% more viewing area. Developed 
to meet the most advanced European 
ergonomic standards. And best of all, 
delivered for a surprisingly low price. 


The WY-50 sells for only $695.00. 


BORN WITH ADVANCED 
FEATURES: 

* 14" screen. 

* 80/132 column format. 

e Soft-set up mode. 

* High resolution characters. 
* Low-profile keyboard. 

* [ndustry compatible. 

* Only $695.00. 


For more information on the revolu- 
tionary design, outstanding features 
and unique good looks of our Pretty 
Baby, contact WYSE TECHNOLOGY 


and we'll send you a 
brochure filled with everything 
you need to know. 


The WY-50. It's a real beauty. 
Circle 492 on inquiry card. 


Uf Make the Wyse Decision. 


WYSE TECHNOLOGY, 3040 N. First St., San Jose, 
CA 95134, 408/946-3075, TLX 910-338-2251, 

in the east, call 516/293-5563, call toll-free, 
800/538-8157, ext. 932, in CA 800/672-3470, ext. 932, 
in the midwest, 313/227-5011, in So. CA, 213/340-2013. 


i zl - EN Electronics 
Show > 


BL ‘i TU 


A bird's-eye view of the latest offerings 


À single event dominated the Con- 
sumer Electronics Show held in 
Chicago: the introduction of the 
Adam, Colecos personal computer 
(see the photo above). Just as the 
Osborne computer once revolution- 
ized the personal-computing market- 
place by bundling applications soft- 
ware, languages, and all the basic 
hardware except a printer for $1795, 
Coleco now offers a computer system 
with more standard features than 
seem possible for $599. 

The Adam personal computer con- 
tains a Zilog Z80 microprocessor with 
80K bytes of RAM and a word pro- 
cessor in ROM. A full-sized keyboard 
has a diamond-shaped cursor pad, 
function keys, and built-in numeric 
pads on the two standard game con- 
troller units. According to Coleco, a 
312K-byte digital data pack system 
will rival the transfer rate of a flop- 
py disk. The speed of the bidirec- 
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by Phil Lemmons 


tional daisy-wheel printer included 
with the Adam is less than 15 char- 
acters per second (cps), but that 
doesn't detract from the sharp quali- 
ty of the characters. The standard 
Adam lacks a monitor but can use a 
television screen as a 40-column dis- 
play and offers an optional 
80-column card for those who buy a 
monitor. The Adam is CP/M-com- 
patible, and Coleco promises to make 
the most popular CP/M programs 
available on digital data packs. The 
company also claims its BASIC is 
source-code compatible with Apple- 
soft. And if the computer features 
arent impressive enough, don't 
forget the Adam's ability to run 
games written for Colecos line of 
game machines. 

The Adam wasn't the only impor- 
tant machine introduced at CES. 
Atari presented four new machines 
based on a 6502C microprocessor 


running at 1.72 MHz. The least ex- 
pensive of these was the $199 600XL 
featuring 16K bytes of RAM expan- 
dable to 64K bytes and 24K bytes of 
ROM. In addition, a CP/M module is 
available as an accessory. Atari also 
introduced the 1027 letter-quality 
daisy-wheel printer for the low price 
of $349.95. The 1027 prints at 20 cps, 
faster than Coleco's printer by 5 cps. 
The 1027, the Atariwriter word-pro- 
cessing cartridge, and the 600XL 
computer are bundled as a word-pro- 
cessing system for $599.95. But keep 
in mind that the keyboards of all the 
new Atari machines have only 62 
keys, no cursor-control keys, and on- 
ly four function keys. That's under- 
standable, for the price, but for word 
processing the Atari can't compare 
with the Coleco Adam keyboard or 
the Video Technology Laser 3000, 
which I'll describe shortly. Atari's 
800XL has 64K bytes of RAM and 


produces output to drive a monitor, 
whereas the 600XL has output for a 
television only. Both the 1400XL and 
1450XLD contain a built-in 300-bit- 
persecond modem and a speech 
synthesizer but the 1450XLD adds a 
built-in disk drive to the package. 


More Machines 

Spectravideo improved its 318—a 
Z80 running at 3.6 MHz—and intro- 
duced the more powerful 328 (see 
photo 2). Although the 328 lacks the 
earlier model's built-in joystick, it 
provides cursor-control keys, a 
numeric pad, and five programmable 
function keys. The 328 has 48K bytes 
of ROM expandable to 96K bytes and . CR 
80K bytes of RAM expandable to —— n 
256K. The standard ROM contains Photo 2: The new 328 from Spectravideo. 
BASIC, a word processor, a terminal 
program, and on-line documenta- 
tion. 

Tomy introduced its 16-bit, $129.95 
Tutor, a microcomputer that is based 
on the TMS 9905 microprocessor (see 
photo 3). Tomy's promotional effort 
stressed that the Tutor can instruct 
children without parental supervi- 
sion. The machine features a rubber 
keyboard, and a disk drive is avail- 
able. 

The fastest 6502 machine on view 
was the Video Technology Laser 3000 
(see photo 4), which runs at 2 MHz. 
The machine's keyboard features cur- 
sor-control keys, a numeric pad, and 
eight programmable function keys. A 
plug-in Z80A cartridge enables the 
machine to run CP/M software, and 
its 64K bytes of RAM are expandable 
to 192K bytes. The Laser 3000 hasan Photo 3: The Tutor from Tomy. 
Apple-compatible mode, and Video 
Technology says that two custom 
large-scale integration chips replace 
more than 100 discrete integrated cir- 
cuits that would otherwise be 
necessary. The chips also perform pu 
video processing, memory manage- AS 
ment, and system control. The Laser 
3000 displays 80 columns of text and 
has 560 by 192 pixels (picture 
elements) in the color-graphics 
mode. Standard items include four- 
channel sound generation, a Cen- 
tronics parallel-printer port, and a 
cassette interface. Although the - 
machine can support as many as four Photo 4: The Laser 3000 from Video Technology, which runs at 2 MHz, was the fastest 6502 
disk drives with 164K bytes, neither machine at the CES Show, 
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Photo 5: The Unisonic Wafer-Driven Home Computer System is based on the wafer drive 


from Entrepo. 


the disk controller nor a serial- 
communications port is included as 
part of the standard equipment. 

Unisonic displayed a Wafer-Driven 
Home Computer System (see photo 
5), one of the many machines that 
uses the wafer drive from Entrepo. 
The wafer drive evolved from con- 
tinuous-loop recording tape, former- 
ly called a stringy floppy. 

General Consumer Electronics in- 
troduced a keyboard and light pen 
for use with the Vectrex Graphic 
Computer System, its 6809-based 


game system. GCE also demon- 
strated programs that used the light 
pen to compose and edit music and 
to generate animated graphics. The 
software helped produce animation 
by interpolating lines between those 
drawn with the light pen. The light 
pen sells for about $40, and the basic 
system's price has dropped to $100 
without a keyboard. 

Texas Instruments displayed a cos- 
metically improved version of the TI 
99/4A but declined to announce the 
forthcoming 99/8. The 99/2, which 


was announced at the winter CES in 
January, has been discontinued. 

Commodore demonstrated Magic 
Desk, a desktop manager for the 
Commodore 64 home computer, 
dropped prices, and once again in- 
troduced its Executive 64 portable 
computer, which looks just as good 
now as it did at the winter CES and 
at the National Computer Con- 
ference. The Executive 64 is a port- 
able Commodore 64 with a 6-inch 
color monitor and one or two disk 
drives in a compact 27-pound pack- 
age. It does not come equipped with 
a printer. The price for a one-drive 
system with 64K bytes of RAM is 
$995. An optional Z80 cartridge per- 
mits running CP/M programs. 


Standard Miracles 

As of summer CES 1983, the only 
low aspect about the low end of the 
personal computer market is the 
price of the systems. The one possi- 
ble exception concerns the speed of 
mass storage. Depending on how fast 
the wafer drives and digital data 
packs prove to be in normal use, peo- 
ple may demand the speed of ran- 
dom-access storage devices as stan- 
dard equipment in their home com- 
puters. The company to be the first 
to introduce a $600 system that in- 
cludes both a floppy-disk drive and 
a letter-quality printer may be the 
next market leader. m 


Phil Lemmons, West Coast Bureau Chief of BYTE, 
can be contacted at BYTE/McGraw-Hill, 4th Floor, 
425 Battery St., San Francisco, CA 94111, (415) 
398-7990. 


BASIS 10 


U.S. #1 DEALER FOR 
AUTHORIZED SALES & SERVICE 


“COLOSSUS™ BASIS" 
126K RAM; BASRAM 256K CARD; 
CP/M 3.0; APPLE DOS 3.3 
DRA1; RANA ELITE THREE 680K 
ORAZ; SEAGATE 10MG HARD DISK 
METACARD - THE 16-BIT BOARD FOR MS-DOS; 
CP/M-85, UCSD PASCAL VER. IV 
COMPATABILITY 


“BASIC BASIS” 
128K RAM ON BOARD 
2 SIEMANS 40 TRACK DRIVES 
BASIS SYSTEM AUTO DIAGNOSTICS 
WI CONTROLLER; CP/M 3.0; APPLE DOS 3.3 
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* CUSTOM BASIS CONFIGURATION AVAILABLE * 
CALL FOR CONSULTATION & WRITTEN PRICE QUOTE 
46 HR. CONTINENTAL U.S. WARRANTY SERVICE 
REPLACEMENT. FREE 24 HR. SIGN ON TO OUR 
BASIS BULLETIN BOARD. 


STATE OF THE ART MICROS 


C-jOMMUNI -CI-GAL 


1400 GRANT AVE. NOVATO, CALIFORNIA 94947 
ORDER TOLL FREE 1-800-421-6594 
IN CALIFORNIA CALL COLLECT 415-892.7139 
CLIENT TECH SUPPORT 415-897-1414 
BUY COMPUTERS FROM PEOPLE WHO KNOW HOW TO USE THEM. 
SERVICES AVAILABLE: SOFTWARE APPLICATIONS © HARDWARE PERIPHERALS 
COMPUTER SECURITY e TELECOMMUNICATIONS » BUSINESS a SCHOOLS 
CORPORATIONS « CONSULTATION SERVICES + 24HR AIR EXPRESS AVAILABLE 


Ask about our clients. All equipment ested prior 1o shipment 
A you doni see i. please ask us 


COLUMBIA 


CP/M & IBM PC COMPATABILITY 
128K RAM, 8 SLOTS 
DUAL 320K DRIVES 


EPSON PRINTERS > COMPUTERS 

HAYES MODEMS » THUNDERCLOCK 

NEC PRINTERS » MONITORS 
SOFTWARE BY MICROSOFT, 


MICRO PRO, SORCIM, PERFECT & MORE 
m. p 


Munamum order $100 Casters checks and money orders 


accepted. Add 3% for Visa or MC. Add 3% for shipping! 
T edge gh UPS. No COO. Pnces subyect fo change 
Cal to venly Order hous 10D-7PDT, Mon.-Fn. Personal 
checks allow 20 days io clear AM products wih full 
manufacturer's warranly, factory sealed. Calil residents 
add 6% sales tax. Bank wies amt PÜS accepted 
Retad prices may wary 


ALL BRAND NAMES ARE REGISTERED TRADEMARKS 


Circle 77 on Inquiry card. 


The Next Five Years 
in Microcomputers 


Our user unlocks his crystal ball and becomes a seer 


I've told this story before, but it’s 
worth repeating. In 19541 was invited 
to the University of Illinois to see the 
ILIAC, which at that time was the 
worlds most powerful computer. 
Housed in a gymnasium, it was sup- 
ported by the world's latgest air-con- 
ditioning system. 

ILIAC was a vacuum-tube ma- 
chine. Two undergraduates had the 
singulat job of rushing about inside 
ILIAC with shopping carts full of 
tubes; when one burned out, they'd 
replace it. It did all its calculations 
three times and took a majority vote 
on the answer, because a tube might 
burn out while it was making a 
calculation. 

For all that, time was scheduled on 
ILIAC months in advance; it really 
was the world's most powerful 
machine. 

The TI-59 programmable scientific 
calculator is considerably more 
powerful than ILIAC was. 

That development took 30 years, 
but technology always accelerates. 
Barring nuclear war, there should be 
nearly as much change in computers 
in the next 10 years as there was in 
the preceding 30. 

When you try to predict trends, 
you're usually too far out over the 
short run and too conservative over 
the long hàul. Still, we can see where 
the computer revolution is taking us: 
by the year 2000, anyone in the West 
who seriously wants to will be able 
to get the answer to any question, the 


by Jerry Pournelle 


answer to which is known or 
calculable. 

That's a pretty strange world, but 
it's nearly inevitable. Microcomputers 
will conttibute to that world: they'll 
be the link between the big machines 
and the ordinary citizen. Having 
stepped that far out, let's get closer 
to home and look ahead five years. 

When the micro world first started, 
it was all one community: hobbyists. 
The last time NCC was held in 
Anaheim, everything—all the micro- 
computers, software, hardware, sup- 
port people, the whole works—was 
hidden away in one back room at the 
Disneyland Hotel. 

Like pariahs. As if AFIPS (Ameri- 
can Federation of Information Pro- 
cessing Societies, which sponsors 
NCC) was ashamed of us. 

This year's NCC is dominated by 
microcomputers. The old high priests 
of the computer industry may still 
dislike us, but they can't ignore us. 

In those days, hobbyists dominated 
the micro world. If you weren't a 
hobbyist, if you were just a user like 
me, you were not only rare, you had 
no choice but to team up with one of 
the wizards. You didn't just walk into 
a store and buy a computer system. 
Good equipment was put together, 
Often from kits. 

That's all changed now. One of the 
people who changed it was Adam 
Osborne, who packaged a working 
system with enough software to 
make it useful and sold the whole 


works—machine, software, and all— 
for about half what anybody else 
charged for a comparable package. 

That's one of the currents in the 
micro stream. Another is represented 
by Bill Godbout and his Compupro 
team. They sell advanced equipment. 
Compupro machines are widely 
used for software development, but 
you still have to know something 
about microcomputers, or have con- 
sultants who do, in order to take full 
advantage of the Compupro line. 

Another trend is represented by 
Apple's Lisa: not really all that ad- 
vanced, maybe even overpriced 
when you considet what's inside the 
machine, but sold to a market that's 
interested in the convenience. Lisa 
doesn't really compete with Osborne 
or Compupro; as far as I can see, Lisa 
is cutting into a market that's used to 
paying a lot more than $10,000 for 
machinery. This is the computer as 
executive perk. 

Clearly then, trends will affect the 
Godbouts and the Osbornes quite 
differently, and those two won't be 
the whole story either. Microproces- 
Sors are going to appear in all sorts 
of ways that won't be recognizable as 
computers. Home appliances, cars, 
television sets, home security sys- 
tems, games, and a lot more—ali 
those industries will be affected. 

In other words, there's no such 

This article is based on a presentation given at 
the 1983 National Computer Conference. Dr. Adam 


Osborne was the other speaker at the presentation. 
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Circle 83 on Inquiry card. 


TOP OF 
THE 
LINE 


When it comes to computer 
furniture, CF&A is head and 
shoulders above the rest. 
How did we get there? By 
offering a top line of desks, 
workstations, enclosures, and 
printer stands priced to make 
your bottom line look good. 
With attractive styling and 
durable construction plus 
personal service and prompt 
delivery. It all adds up to a top 
line of products from a top of 
the line company. Computer 
Furniture and Accessories... 
our name says it all. 


CF*A 


Computer Furniture and 
Accessories, Inc. 
515 West 132nd Street 
Gardena, CA 90248 
(213) 327-7710 
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thing as "the" future of the micro- 
computer industry; it's a bit like ask- 
ing someone in 1950 to talk about the 
future of the transistor. We can look 
only at broad trends. 

Adam Osborne is interested in the 
mass market and predicts that most 
micros will, in the next few years, be 
sold to people who don't want com- 
puters at all. They only want 
machines that do things. 

He may be right, although—given 
the trends toward making "computer 
literacy" the new buzzwords and re- 
quiring an understanding of com- 
puters for graduation from college 
and perhaps even high school—one 
could argue that Osborne has mis- 
read the trend. In any event, I'll stay 
mostly with things that look and act 
like computers. 


Hardware 

We can sum up the hardware trend 
in one sentence: more capability for 
less money. That trend will accel- 
erate. 

Memory: the price of memory has 
fallen every year. When I first bought 
Ezekial, my late friend who hap- 
pened to be a Z80, 16K bytes of high- 
quality (Industrial Micro) static mem- 
ory cost more than $500. That's 
$31.25/K. Today, top-quality static 
memory (Compupro) costs $995 for 
128K bytes, or $777/K. Dynamic 
memory has become more reliable, 
and it's a lot eheaper. This month's 
BYTE advertises deals such as 256K 
bytes for $795, or $3.10/K. 

I can do even better than that. I 
have a Macrotec dynamic board: a 
full megabyte for $1983 list. That 
works out to $1.94/K. These are ad- 
vertised retail prices for single 
quantities. 

The next generation in memory re- 
quires some new technology; it won't 
be enough to simply glue a batch of 
the 64K-byte chips together. How- 
ever, there's absolutely no reason to 
suppose the new technology won't 
be forthcoming, either from here or 
from Japan. Thus we can in con- 
fidence say that five years from now 
memory will cost no more than 15 
percent of what it does now. The 
smallest machines will have a full 
megabyte; most will have a lot more. 


Ten-megabyte microcomputers will 
be common. 

ROMs: ROMs will be cheaper, too, 
so that it will be easy to have ROM 
software as part of a computer pack- 
age, Instead of programs on disks, 
machines will have their operating 
system, text editor, and other com- 
monly used stuff built in, the way 
BASIC was built in on the old TRS-80 
Mode! I. 

Use of ROMs as a means for dis- 
tributing software may cut down a lot 
on piracy. 

EROMs (erasable read-only mem- 
ory) will let you do things like recon- 
figure the keyboard and otherwise 
customize the system. You do that 
once and forget it. 

Mass storage: I've titled this section 
mass storage rather than disk drives. 
I think floppy disks will be with us 
in five years, but they may largely be 
relegated to their original purpose of 
transferring information from one 
machine to another, rather than as a 
mass-storage device. 

Incidentally my engineering ad- 
visers predict that in five years both 
the 8- and 5%-inch floppy disks will 
be a dying breed; they'll be replaced 
by some kind of hard disk, possibly 
the cartridge Winchesters, and one of 
the vest-pocket disk systems. The 
vest-pocket (3%- to 3%-inch) disks 
would already have made great in- 
roads into the 5'4-inch market if the 
industry could agree on some kind 
of standard. 

Note the trend in disks. Ezekial's 
disk system—two drives, controller, 
interface, and cables—cost $2000 for 
241 x 2 = 482K bytes of storage, or 
$4.15/K. This month's BYTE adver- 
tises Compupro double-sided quad- 
density disks with controller at $1595; 
for that you get 2.2 megabytes, 
2200K, or $0.73/K. 

The trend in hard disks is just as 
dramatic. Five years ago, you couldn't 
afford hard disks. Now, George Mor- 
row will sell you 16 megabytes for- 
matted, with controller, for $1595; 
that's $0.099, less than a dime per K! 

Of course other mass-storage 
devices are available. We have bub- 
ble memory, battery-backed memory, 
streaming tapes, disk cartridges, and 
such like. We don’t need to know pre- 


Start ahead. 


The Columbia Family: 
IBM-PC compatibility 
plus outstanding value 
and performance. 


Today, Columbia offers you the 
highest level of IBM-PC hardware 
and software compatibility. 

Each Columbia microcomputer 
is delivered with software worth thou- 
sands of dollars for word processing, 
financial planning, communications, 
and more. 


World Headquarters: 
9150 Rumsey Road 
Columbia, MD 21045 Suite 211 
(301) 992-3400 

TWX 710-862-1891 
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Stay ahead with Columbia's 
economic multi-user capabilities and 
quality expansion products. 

Choose the very practical 
Columbia VP Portable, $2,995. Or, 
the flexible Columbia MPC, $3,395. 
The Columbia MPC with hard disk is 


West Coast: 
3901 MacArthur Blvd. 


Europe: 


714) 752-5245 
elex 277778 


Limitenstr. 94 
4050 Moenchengladbach 2 eS 2s 
Newport Beach, CÀ 92660 West Germany | 
02166-47097 
Telex 852452 


$4,995. All prices include CRT con- 
troller with graphics and keyboard. 

Call (301) 992-3400 for the 
name of the dealer or distributor 
nearest you. Serviced and supported 
worldwide. National service by Bell 
& Howell Service Company. 


COLLIMRIZ 
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| 


| DATA PRODUCTS, INC. 


Distributors in Australia, Belgium, Colombia, Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden, 


Switzerland, United Kingdom, Venezuela. 


IBM and JEM PC are rejustered trademarks of Intemational luxinesz Machines. 
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Main/Frames 
Main/Frames 


6 from | 
* 70 Models of Enclosures 
* Assembled and lested 
» Quasi-Coox Motherboards 
s Power Supply 


* Card cage and guides 


* Fan, line, cord, fuse, power 
& reset switches 


B" Floppy Maini!Frame 


$275 


8" Disc Enclosure 


M 


$525 | 
Phase/80 8" Floppy M 


Slim Line 8" Floppy Main! Frame 


Write or call for our 
brochure which includes our 
application note: 
"Making micros, better than 
any ol’ box computer” 


8520 Roosevel! Ave, * Visalia, CA 93294 
2091651.1203 


We occept BankAmericard!Visa 
and MasierCharge 
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cisely what we'll be using five years 
from now. We can, however, be sure 
that it won't cost more than a nickel 
a K, and will probably be a lot less; 
and it will be fast, 

Five years from now it wont be 
worthwhile building a micro with 
less than 10 megabytes of mass 
storage. 

CPLI: an interesting race is going 
on: which chip will dominate the 
next few years? The leading con- 
tenders are the 8086 and its suc- 
cessors versus the 68000. The Z8000 
seems to have dropped out of conten- 
tion. The 16032 is a dark horse, with 
very interesting chip architecture. 

Most analysts believe that the 8086, 
followed by the upward-compatible 
2-B6, possibly followed by more 
upward-compatible successors, and 
the 68000 are the chips to watch. 
Which one you ought to go with is 
a financially important decision, but 
it’s not crucial to our analysis. 

We're pushing out to the limits of 
VLSI (very-large-scale integration) 
technology, but there are bound to be 
breakthroughs. If we assume CPU 
complexities will go up by only a fac- 
tor of two while the price is cut in 
half, we get a fourfold increase in 
bang for the buck. 

Linking: the main problem with 
Ethernet is that it's expensive. That 
wort last. I don’t mean that the hard- 
ware for Ethernet itself will necessari- 
ly fall in price, although that’s very 
likely; I do mean that hardware for 
linking computers together into net- 
works will be made steadily more 
available. 

Some engineers think the RS5-232C 
system, carried to its full potential, 
will be more than sufficient. Others 
reject that. Few, however, believe we 
worrt have reliable, fast, and low-cost 
intersystem communications hard- 
ware well before 1988. 

For example, 1 fully expect one day 
to talk to my editor in New York 
while we both have text on our 
screens. I'll use a light pen, or some- 
thing similar, to mark my text, and 
my editor will see the same thing 
happen on her screen, but we wort 
have to give up our voice communi- 
cations to do that. The limiting fac- 
tor here isn't computer technology, 


its the phone company. 

Other stuff: Pournelle's Law: Iron is 
expensive, but silicon is cheap. 

Modem hardware, memory-man- 
agement units, system support, math 
chips, voice-recognition units, and all 
that paraphernalia will get cheaper 
and more plentiful. 

The trend in printer equipment 
isn't quite as dramatic, In 1978 I paid 
about $3000 for a good letter-quality 
printer. I'd have to pay about $2000 
today, and I'd be surprised if I didn't 
have to pay at least $1000, possibly 
$1500, in 1988. 

Impact printers require a good bit 
of machined metal, and that pets 
more, not less, expensive. The cost of 
chips has dropped enough that 
printers can be smarter and still be 
less expensive, but there's a mini- 
mum that mechanical equipment 
isn't likely to fall below. 

However: machines that are a com- 
bination of laser printer and copy 
machine are available this year for 
about $15000 in quantity one and 
about $7000 in quantity 1000. The 
usual trend is for this year's quantity 
1000 price to be next year's quantity 
one price. Within five years, laser 
printers that will also be your office 
copy machine will be available for no 
more than letter-quality printers cost 
today. This will give us amazing 
capabilities for producing camera- 
ready copy, complete with variable 
typefaces and excellent graphics. 

Bottom line on hardware: hardware 
costs less for more capability. Total 
systems costs are coming down. 

In 1977 Ezekial, my first Z80 ma- 
chine, cost about $12,000, including 
software, systems integration, letter- 
quality printer, modem, cables, and 
a maintenance contract. He was a 
very advanced machine for his time. 

In 1983 Zeke [I cost about $8500. In 
speed and other capabilities, Zeke II 
is at least twice as powerful as Zeke 
I was. He's three times as fast, has a 
1200-bps modem, twice as much 
memory, and almost 10 times as 
much disk storage. He has more and 
better software. Yet he costs only 75 
percent as much. 

If all J wanted was enough equip- 
ment for word processing, I could 
save even more by getting an 
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From needle-shy 
children to computerized test 
labs, potential noise sources 
can play havoc with the tranquil 
atmosphere of a medical facility. 


And although there may be no easy way to quiet 
panicky children, Coulter Electronics — a leading 
manufacturer of blood analyzing systems — sig- 
nificantly reduced their system noise levels by in- 
stalling our Silent/Scribe matrix impact printers. 
Operating at less than 55dBA, they run almost un- 
noticed while recording test data. 


But besides being among the quietest printers 
availabie, there are a number of excellent reasons 
for buying Anadex printers. 


Here are reasons people give us. 
B The ultimate in printing flexibility... high speed 
for drafts and letter quality for finished copy. 
* High resolution graphics capability standard 
with all printers...and simple software. 
E Ribbons are quick-in, quick-out long lasting 
cartridges; no messy, difficult spool-threading. 
B Both RS232C serial, and parallel interfaces are 
standard, so interfacing to your computer is 
usually a matter of plug-it-in and start printing. 
B Anadex printers are among the most reliable 
you can buy. The basic print mechanism has been 
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in production for well over two years with 
proven reliability. Field data verifies that 
Anadex printers have over 99% reliability. 


So call us today at the toll-free numbers listed 
below for complete details and to set up a demon- 
stration. 


You may not need the quiet atmosphere of a 
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know that it’s available? 


CALL (800) 792-7779 
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Osborne, the communications pack, 
and a tolerable printer. I'd still end up 
with as much system as Zeke ever 
was, all for $3500 or so. That’s 30 per- 
cent of what I paid for Zeke, but the 
same capability, 

That trend will obviously continue. 
In five years you should be able to get 
a full business-quality system for 
what home computers cost now; 
while microcomputers that will do 
nearly all that the $100,000 minicom- 
puters can do will be available for less 
than $10,000. Notice that I’m using 
real dollars, with no adjustments for 
inflation. 


Software 

The general statement is simple: 
software is going to be cheaper, more 
universal, and easier to use. 

For instance, right here at this show 
Epson America is showing some 
pretty radical software: it's Chris 
Rutkowski's Valdocs system, which in 
effect uses the text editor as an oper- 
ating system. 

The Valdocs concept is certainly 
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Videx 80 (oo aie | Ea $249.00 
Microsoft £-BO ,,.... ona .. $249,00 
Microsall Premium Sysiam,... ce 00 
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headed in the right direction. You 
turn on the machine and it comes up 
in the text editor. If you want to call 
a friend, you push a couple of keys 
and you're in communications, either 
by voice (by picking up your phone) 
or computer-to-computer. If you 
want to see today's schedule, you 
push another button. You can get a 
printout of your next week's appoint- 
ments, Another button uses your 
computer as a desk calculator. 

In theory, you don't have to refer 
to the documentation; you find out 
how to use Valdocs with online help. 

That's where software is going. It 
isn't there yet, because (in my judg- 
ment) the Z8 isn't fast or powerful 
enough to support all that work with 
tolerable speeds. No matter. The 
hardware exists. I think it would be 
easy to get Valdocs working like a 
striped ape on a machine like the 
Eagle 1600, for example, with its hard 
disk and fast screen. 

Other trend-setting programs are 
on display out there. Lotus 1-2-3 is 
moving in the right direction. 5o is 
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New Videx Ultraterm.. $295.00 
Head Cleaning Kit ..... $17.00 
Smith-Corona TP1.... $499.00 
Comrex Cr-1S. . $699.00 
Diablo 630 .......... $1670.00 
Cool Time w/clock..... $69.00 


(Like System Saver but with real time clock) 
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Visi On. Richard Frank's people at 
Sorcim haven't yet integrated Super- 
writer and Supercalc, but that's only 
a matter of time. 

Voice-controlled systems are avail- 
able, and of course there's Apple's 
Lisa. 

They're all headed in the same 
direction: making very complex pro- 
grams easy to use. They integrate the 
computer directly into people's lives 
and make it accessible to people who 
aren't interested in learning CP/M 
and BASIC; this trend will accelerate. 

Prices will inevitably fall: as the 
market base expands, it will be possi- 
ble to make large profits from 
moderately priced software. Books, 
after all, sell for less than $25, but 
there's no shortage of people willing 
to write them, and some of us make 
a fair living writing books. Software 
development will be the same. 

As software prices fall, support 
levels will fall: documents will be bet- 
ter, there will be more and better 
online help features, and the need for 
expensive people to answer tele- 
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tax. 
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How Dow Jones News/ Retrieval 
Makes Learning Fun For The Oertells 


The Oertell's have discovered there's something enjoyable for 
every member of the family in Dow Jones News/Retrieval®. 
This unique computerized information service is changing 
the way this family learns, shops and gathers information. 


"The Whole Family Enjoys It" 


"I started the News/Retrieval service primarily for my 
personal investment decision-making," explains Harold 
Oertell. “But since the service was installed, the whole 
family is enjoying it in ways I never imagined." 


There are 20 data bases in all, including sports, weather, 
general news, a shop-at-home service and movie reviews. 
Even a complete 20-volume encyclopedia, plus business 
and financial information. 


*News/Retrieval puts an incredible amount of information 
at our fingertips," says Harold's wife, Elinor. "It's really 
broadening all our minds and is especially good for the 
kids. When you have something that's both fun and educa- 
tional, you have something very special." 


*It Makes Learning Fun" 


The fun part is accessing the information. There's a natural 
love affair between kids and computers. Seventh-grader 
Ronald and his 15-year-old sister, Ingrid, are proof of this. 
“It really makes learning fun," Ronald explains. "I've al- 
ready used the electronic encyclopedia more in just a few 
weeks than I have our printed encyclopedia in my whole life." 
Both Ronald and Ingrid have found the easy-to-use en- 
cyclopedia and the various news-oriented data bases in- 
valuable for a variety of school projects, from special - 

reports to biographical data. | 


But the sports data base for Ronald and the movie 
reviews for Ingrid are the real passion. "Some 
times I'll go into the encyclopedia," confesses 
Ronald, **just for an excuse to go into sports 
later. They've got everything." 

For Elinor, the News/Retrieval shop-at-home 
service "makes it easy to comparative shop. 
But I'm most excited 


about the way the kids are learning to become computer 
literate, which will be so important later on in their lives." 


*It's Paid For Itself For Life" 


As for Harold, his initial enthusiasm for News/Retrieval 
hasn't changed a bit. “As far as my investments are con- 
cerned, it's already paid for itself for life. I have more 
control over my investment decisions than ever before." 


But there is one problem. As Ronald puts it, "Sometimes I 
think we need more than one computer." 


Call For Free Booklet 
For learning that's fun, all you need is a personal computer, 
a telephone and a modem. Ask for a demonstration at a 
computer store or call for a free 12-page booklet. 


Call Toll Free 


1-800-345-8500, Ext. 5 
(Canada, Alaska & Foreign call 1-215-789-7008, Ext. 5) 
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phones will disappear. Companies 
that can't do it right the first time 
won't survive, 

Programming languages are get- 
ting more accessible, and a lot of peo- 
ple will learn to program. À few years 
ago, hardware was available, and 
some people took advantage of it to 
start new companies. The result was 
Altos, and Apple, and some other 
outfits you've heard of. 

A number of well-known software 
houses started the same way. 

That will happen again and again 
over the next five years as develop- 
ment-quality systems become avail- 
able at popular prices. Languages are 
falling in price: I've recently been told 
of a BASIC compiler for less than 
$100, JRT Pascal isn’t likely to be the 
only high-level language for less than 
$50. 

As micros become more powerful, 
imagination and program design gets 
more important than the ability to 
write efficient code. If you can make 
your program easy to use, who cares 
how elegant it is? Not very long ago, 
what was important was the ability 
to do fantastic tricks ín assembly lan- 
guage. When memory gets cheap, 
however, it's not worth paying com- 
puter wizards to write memory- 
efficient code. 

Even now, what's really important 
is the ability to describe needed 
programs—to write what my mad 
friend MacLean called a metalanguage 
description of a program. Coding 
Visicalc so that it would run on an 
Apple was really brilliant work; 
writing the same program in Pascal 
to run on the Sage 68000 is a student 
exercise, 

Some other discontinuities are just 
around the corner. For example, 
within the next five years, probably 
a lot sooner than that, someone is go- 
ing to build what amounts to a LISP 
machine for micro prices. A lot of 
software is being written in LISP: text 
editors, spelling programs, that sort 
of thing, and also a lot of teaching 
programs. A lot of artificial intelli- 
gence people will suddenly be able 
to write programs with a potential 
market of tens of thousands of 
copies. 

The educational potential of com- 


puters hasn't even been touched. In 
my judgment, it’s better that kids 
program computers than that the 
computer programs the kids; I've 
never been wildly fond of so-called 
programmed learning. On the other 
hand, the use of computer games to 
teach valuable lessons has hardly 
been exploited at all. There's poten- 
tial for a billion-dollar industry in 
educational software, but first it has 
to be created. 


Will Micros Really Rival Minis? 

Answer: yes. 

There are some definite hardware 
limits to microcomputers. You can do 
only so much with a single chip 
before you run into fundamental 
problems. Those limits won't matter, 
though, because of parallel process- 
ing. Concurrent CP/M-86 is just now 
catching on; when people realize just 
what you can do with concurrent 
processing, it will really take off. 

Example: the Valdocs program I 
mentioned earlier tries to do every- 
thing by overlays. When you call the 
scheduler, or address book, it saves 
off your text automatically. It effec- 
tively logs you out of the editor, and 
you're limited by the speed of your 
disk drives. 

With concurrent processing you 
won't have to do that, arid programs 
to accomplish all that Valdocs does, 
and more, won't be hard to write, 
especially with a language like 
Modula-2 to write them in. 

A few years ago, those of us who 
like peering into the future said that 
the trend was toward “one user, one 
CPU” We believed that multiuser sys- 
tems were swimming against the 
current. 

Now I think it's clear: we're head- 
ed not just for "one user, one CPU,” 
but several CPUs for each user. We 
haverrt even begun to wring out the 
potential of parallel processing. 

The kind of multiuser system I see 
coming gives each user several CPU 
chips connected through a bus and 
capable of doing concurrent process- 
ing; quite a lot of memory; a ter- 
minal; and some kind of disk drive, 
quite possibly a small Winchester. 
His operating system will allow con- 
current processing, so that he can ap- 
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pear to be several “virtual terminals”; 
one of those terminals has his text 
editor, another his scheduler and 
card-file box, another is connected to 
an electronic-mail network, 

Locally he'll be connected to other 
users through a network that lets him 
share use of a laser printer and a real- 
ly big hard disk with tape backup. 

The only difference between what 
I've described and a VAX is that the 
micro system will be a lot easier to 
use, and it will be cheap. 

The trend, then, is clear: micros 
will get more like minis at the same 
time their prices are falling, while 


higher-level languages will be more 
widely available and cheaper. 
That's significant, because the 
trend will be toward portability and 
modularity. lt won't be necessary to 
start over when writing a new pro- 
gram. Programmers can bring over a 
number of modules intact and just 
write new stuff. They'll also be able 
to understand their programs. 
Meanwhile, we'll see a trend 
toward making graphics available to 
a wider and wider group of program- 
mers. You won't have to be a wizard 
in order to write decent graphics. 
Languages like Modula-2 really lend 
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themselves to this, and I expect in the 
next couple of years to see Modula 
graphics modules offered for sale to 
programmers. Graphics statements 
in many BASIC languages are avail- 
able right now. The Otrona has them, 
and the Zenith Z-100 even has color 
statements in its BASIC. 

All this will make graphics avail- 
able to the business and educational 
programmer as well as to the gamer. 


Games 

Speaking of games: Larry Niven 
and I are at this moment writing a 
game around our book Inferno. ] 
notice that Infocom, the company 
that markets Zork and various other 
script-driven interactive games, has 
sufficient cash flow to take out really 
big ads now. 

We can expect to see a lot more of 
this, and gaming rights will become 
as important to authors as their 
foreign rights. If you couple video 
disks to interactive games, you get a 
possibility of a whole new entertain- 
ment form, a story in which the 
reader can participate, I notice that's 
already happening in certain comic 
books, where you're instructed to 
turn to different pages depending on 
your decision at various points in the 
story. 

Videodiscs, languages like PILOT, 
and new cheap, fast processors can 
create a new entertainment field. I'm 
not sure when it will happen, but it 
car't be too long before you can buy 
a videodisc and game cartridge that 
lets you be the central character in a 
Star Wars adventure, and when it 
cores time to fly your ship, or shoot 
the bad guys, you actually control the 
ship and the gun turrets: combining 
interactive fiction with an arcade-type 
game. 


Miscellaneous 

So far I haven't even said anything 
about new languages or trends 
toward programs like PEARL and 
The Last One, so-called program- 
writing programs. Both trends will 
continue, of course. Computer- 
assisted programming is one of the 
goals of the artificial intelligence com- 
munity. This too will contribute to the 
software explosion, driving it to the 
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Here's an affordable r^ 
switch up to eight RS-232 ports 
in any interconnection. Any port 
can select any other port, with up 
to four pairs of ports communi- 
cating at the same time. Push- 
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DTE or DCE, for quick and 
easy installation. 

he Smart Switch is controlled 
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mands. A 
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rt, determine status, and log-off. 
the selected port is busy i it's 

smart enough to let you ineo 
when that port is available. 
What's more, it can optionally time- 
out connected ports not in use. 

Use the Smart Switch to cre- 
ate your own low-cost network 
linking a number of terminals, 
printers or computers. Use it 
to give as 
many as 
seven users 
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access to a singe [/O port on your 
computer, or SIX users access to 
two different computer systems. 
Or use it with any distributed 
computer environment. 

© learn more about the 55-8 
Smart Switch, call David Shum- 
way toll-free at (800) 854-7226. 
In California call (714) 979-0363. 
Or write Western Telematic, 
Inc., 2435 South Anne Street, 
Santa Ana, California 92704. 
Or telex 467741. 
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[] telematic inc. 
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logical limit: if you can describe what 
a program does, you can write the 


program. 

I do not think we will reach that 
limit in five years; but we will have 
moved a surprisingly long way 
toward it. 


Talking Computers 

I've seen some spectacular things 
done in this field, but I don't really 
have a good feel for how quickly it 
will develop. Certainly the hardware 
will be available. It already is. The dif- 
ficulty is in devising crashproof soft- 
ware. That's going to depend a lot on 


the Al community, and predicting 
the state of AI is a risky business. 
They're always going to have a break- 
through Real Soon Now. 

Then they get one, and things 


change rapidly. 


Specifics 

I'll make a few guesses based on 
the above analysis. 

Ill make a guess that there's a 50 
percent probability that by 1988 Dr. 
Osborne's company will be selling 
machines that talk and listen. The 
odds are 4 to 1 that Compupro will 
have such machines. 


Hi-Tech Country? 


...0Ur area 
was developing 


this Ds, 


1 4 ey rt 


" 


Camden County, New Jersey led the way. 
In the development of the chip of the century. 


Tha nation's corporate giants have al 
renowned universities—Butgers, Penn, 


s been here. Vibrant industrial leaders and 
rexel, Temple— 


have encouraged arn excit- 


ing high-tech environment. Enterprising computer pioneers settled here to take advan- 
tage of the vast pool of software and hardware experts in Camden County. 


Join us. Financing e 


ertise, coupled with immediate occupancy in superb indus- 


trial parks or high rise office buildings. will hela you make a smooth move. Super 
highways, river and rail facilities and an industrial airport are ready for your use. 


Don't hesitate. Camden County's fine housin 


excellent schools and diversa 


recreational and cultural facilities provide a quality fe style. 
Make a wise decision. Join the blue chips leaders in Camden County, New 


Jersey. 


IN THE MIDDLE OF IT ALL. 


NEW JERSEY 
| 600 Market Street B Camden, New Jersey 08101 @ 609/757-8289 
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Interactive fiction and script-driven 
games will be a significant part of the 
entertainment industry. Old-line 
firms like Doubleday and Ballantine 
and Random House will publish and 
distribute these games, and they'll be 
sold in B. Dalton bookstores. 

Word-processing systems will out- 
sell typewriters. 

The telephone company will offer 
an information utility service. 

Information utilities will be a lot 
easier to access and will make avail- 
able a lot more data. We won't quite 
be to the point where anyone who 
wants to can get the answer to any 
question, but we'll be approaching it. 

Someone will begin to worry about 
the kinds of information available 
and will want to restrict such things 
as the formula for mustard gas and 
how to make botulin toxin. A lot of 
lawyers will get rich arguing about 
this. 

The ability to ask questions and 
know where to find information will 
be at least as important as memoriz- 
ing facts, and some educational 
theorists will notice that. Lord knows 
what kind of crazy fad that will start. 
There's no predicting what a PhD in 
education can dream up. 

Within five years we'll see com- 
puters included as part of television 
sets. When you buy a TV, you'll get 
the computer. 

There wil] be a noticeable trend 
toward "The Electronic Cottage": 
more people working at home with 
communications by computer. They'll 
go to the office perhaps one day a 
week. 

Finally: about five years ago, John 
McCarthy of Stanford bought a 
Heathkit color television. The inten- 
tion was to have a robot build the 
television set. 

As of this year, the robot hasn't 
even been able to open the box. 

Within five years, John's robot will 
certainly have opened the box and 
removed the components. I doubt 
that it will have built the set—but I 
won't give long odds. 


Jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 


When you're ready to add disk drives to your system, 
plck them carefully. Get all the options you need, but don't 
pay for features you'll never use. 

You get that flexibility in Micro-Sci 514” floppy disk 
drives. Choose from a selection that includes everything 
from a beginner's first add-on to large capacity, high-speed 
subsystems right for the busiest office environment. 

Micro-Sci's Model A2 is a superbly crafted, 35-track 
drive which is completely compatible with all Apple II* and 
Appie lle? hardware and software. It features a jumper- 
selectable boot PROM and a price tag its FOTOS envy. 
Just right for the budget-conscious consumer 

or data processors, the Model A40 from Micro-Sci 
baasts increased data reliability, high ced access and a 
Capacity of 164K. And a whopping 286K capacity charac- 


for Pascal” and CP/M® users! 
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Apple ili? owners will crave the Model A3. it offers ail 
the features and capabilities of the Disk ill® at a fraction of 
the price. Idea! as a second drivel 

At 286K, Micro-Sci's Model A73 provides Apple ill 
users with twice the capacity of the Disk IIl, and it plugs 
right In to the built-in controller—no extra board or 
power cordi 

The king of all Apple compatible drives is the Micro-Sci 
Model A143, the largest 514" floppy disk storage system 
available for the Apple Ill. 572K storage capacity and the 
3 MSEC access time make the A143 a powerful back-up 
device for hard disk systems 

One option you'll never see on a Micro-Sci drive isa 
princely price tag—we control your costs as carefully as 
we control our quality. So drive carefully to your nearest 
computer center for a demonstration of Micro-Sci crafts- 
manship and quality. Do it today! 
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trademarks of ed rur eiie Inc. 
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CF/M is a registered trademark of Digital Research Inc. 
Pascal is a r trademark of the Board of 
Regents, U of California. 
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Micro-Sci is a Division of Standun Controls, Inc. 
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assembly-language 
code, which means 
their listings are 
too long to include 
in BYTE, Fortu- 


Most of the 
authors are mak- 
ing the games 
available on 
disk (see the 
text box for 
details), We've 
compiled a 
brief dossier 
On each win- 
ner, 


by Gregg Williams 


The Second BYTE Games 
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Game: IT'S THE PITS (fourth prize) 
Author: C. Anthony Ray, Urbana, IL 
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Update on Personal 
Computing in Japan 


Battery-powered systems, optional communications, and attractive 
packaging highlighted the Japan Microcomputer Show ‘83 


The Japan Microcomputer Show 
‘83, held May 25-28 at Ryutsu Center 
in Tokyo, showed more low-end 
home computers, notebook-sized 
and hand-held computers than the 
more expensive desktop machines. 
All but a few of the machines at the 
show were on display and on sale in 
Akihabara—Tokyo's electronics quar- 
ter—before the show opened. Never- 
theless, the thousands of Japanese 
who packed Ryutsu Center each day 
were just as intensely interested as 
those who attended the larger Japan 
Data Show last October. 


New Personal Computers 

The most striking new machine, 
the Canon X-07 Handy Personal 
Computer, combines battery power, 
attractive packaging, and inter- 
machine communication through in- 
expensive optical couplers (see photo 
2). For a base price of $445 (104,800 
yen at 235 yen per dollar, but prices 
in the United States are generally 
higher than the exchange-rate 
equivalent), Canon provides a 
280-compatible NSC800 CMOS 
(complementary metal-oxide semi- 
conductor) microprocessor, 20K bytes 
of ROM (read-only memory) contain- 
ing an interpretive BASIC, and a 
4-line by 20-character display. A com- 
pact dot-matrix printer costs about 
$192. The X-07s RAM (ran- 
dom-access read/write memory) is 
expandable to 24K bytes and ROM to 
42K bytes. Further memory expan- 
sion comes in the form of "memory 


by Phil Lemmons 


cards,” which resemble credit cards 
and fit into a slot in the bottom of the 
computer. These cards contain ROM, 
battery-backed CMOS RAM, or a 
combination of the two. A 4K-byte 
RAM card costs about $42, while a 
card containing 8K bytes of software 
in ROM and 4K bytes of RAM costs 
about $64, The keyboard is not quite 
large enough for adult touch-typists. 
Indeed, the X-07 measures only 
about 8 by 5 by 1inch and weighs just 
over 1 pound. 

The X721 optical coupler plugs into 
the machine at left rear and costs $42. 


Photo 2: The Canon X-07. 


Photo 3: The Casio-FP 200. 


Machines using the optical (infrared) 
couplers can communicate directly 
through the air, using BASIC state- 
ments to send data between 
machines. A printer attached to one 
machine prints data transmitted from 
another. One exhibit at the show 
depicted students in a classroom 
transmitting answers during an exam 
to a teacher's X-07. Indeed, the class- 
room seems to be one of the major 
targets of this machine. Shared soft- 
ware cards would reduce the cost per 
user to reasonable levels, perhaps 
making à room full of X-07s the least 
expensive intercomputer communi- 
cations system available. 

Usually, software availability is a 
problem for new computers, but a 
software house called dB-SOFT was 
promoting a series of five cassettes of 
business programs for the X-07 and 
another five of games. The business 
cassettes covered credit calculations, 
other financial calculations, sales 
management, inventory manage- 
ment, and marketing management. 
The business cassettes cost about $16 
each, while the game cassettes cost 
about $12. 

Two other attention grabbers are 
the Casio-FP 200 (see photo 3) and 
the National (Panasonic) JR-800. With 
a few changes, the FP-200 could chal- 
lenge the NEC PC-8201 among 
Japan's full-keyboard, battery- 
powered portables. The FP-200 key- 
board is large enough for touch-typ- 
ing but seems to have a rollover prob- 
lem. The 8-line by 20-character dis- 
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play is only half as large as the 
PC-8201s but much larger than the 
Epson HC-20's display. 

When introduced, the FP-200 had 
only two pieces of software, a BASIC 
in ROM and another programming 
language called CETL (Casio Easy 
Table Language). CETL seems more 
like Visicalc than a traditional pro- 
gramming language. 

Although an FP-200 with 8K bytes 
of RAM and 32K bytes of ROM costs 
only about $300 (as against the 
PC-8201's $590), without additional 
software, specifically a text editor, the 
FP-200 cannot offer serious competi- 
tion for the PC-8201 or the Radio 
Shack Model 100 as an electronic 
notebook. The omission of a text 
editor and the presence of a keyboard 
rollover problem are hard for some 
visitors to Japan to understand 
because they frustrate a major appli- 
cation of the machine (namely, text 
editing), but an American computer 
scientist living in Tokyo was not sur- 
prised. He pointed out that most 
Japanese have never used a type- 
writer. Most business corres- 
pondence in Japan is still handwrit- 
ten. The Japanese are moving direct- 
ly from handwriting to computing, 
and their language's large character 
set has prevented the emergence of 
a standard keyboard. A typewriter 
keyboard, for the present, may not 


252 September 1983 © BYTE Publications Inc. 


sell any more machines in Japan than 
the smaller keyboards on hand-held 
machines. 

Another interesting battery- 
powered machine present both at the 
show and in Akihabara is the Na- 
tional JR-800 (see photo 4), called the 
Panasonic JR-800U in English promo- 
tional literature. At a list price of 
128,000 yen (roughly $550), the JR-800 
is an impressive concentration of 
computing power. The processor is a 
63A01V, an 8-bit CMOS microproces- 
sor compatible with the Motorola 
6801. The system has a full QWER- 
TY keyboard, a numeric pad, and 10 
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Photo 5: The Logttec AT-1000. 


programmable function keys. Each 
programmable key can hold two 
values; the second set is accessed 
with the shift key. Unfortunately, you 
must also use the shift key to move 
the cursor left or down because the 
keyboard has only two cursor control 
keys. The keyboard is a little too small 
for touch-typing and has only a tiny 
space bar, which is placed awkward- 
ly at the lower right where a second 
shift key might be expected. 

The JR-800's liquid-crystal display 
(LCD) can show 8 lines by 32 col- 
umns. While a little smaller than the 
PC-8201s display, the JR-800's is 
almost as easy to read and ranks 
among the largest hand-held-com- 
puter displays. The JR-800's other fea- 
tures include a built-in calen- 
dar/clock, 16K bytes of user RAM ex- 
pandable to 24K, 20K bytes of ROM 
containing BASIC, 1552 bytes of 
video RAM, and a five-octave music 
function with a dynamic speaker. 
The JR-800 will run for 25 hours on 
batteries, weighs only 1% pounds, 
and measures 10% by 5% by 1X 
inches. Options include a graphics 
printer, an I/O (input/output) inter- 
face unit, and expansion cartridges. 
The only software on view at the 
show or in Akihabara was the built- 
in BASIC language. The BASIC does 
calculations up to 20 digits with an 
exponent of +153. The optional 
printer costs about $150 and weighs 
a little over 1 pound. 


Photo 6: The Seikomap. 


A Portable Network? 

A unique portable was introduced 
by a smaller Japanese firm named 
Logitec, which is related to Kanto 
Denshi, a trading company. Called 
the AT-1000 (see photo 5), the 
machine uses the 6301, a CMOS 6801 
microprocessor, and has 32K bytes of 
ROM and 32K bytes of CMOS RAM 
expandable to 576K bytes. The AT in 
AT-1000 stands for “active terminal,” 
but the system really differs from 
both computers and terminals as we 
know them. Although it contains its 
own microprocessor, the AT-1000 can- 
not do any processing until you in- 
sert an AT-I00, a hand-held terminal 
with 32K to 64K bytes of CMOS 
RAM. The AT-1000 can hold six of 
these. The AT-100 includes a 2-line by 
16-character LCD and from 32 to 64K 
bytes of CMOS RAM. AT-100s can be 
inserted into one of the two slots in 
the front of the AT-1000 or one of the 
four slots in back. Once the AT-100s 
are inserted, the host machine can 
function as a multitasking, multipro- 
cessing portable under the control of 
the AT-100 processor located in its first 
slot af the AT-1000. AT-100s can serve 
aS microprocessors or simply pass 
data to the AT-1000 for transmission 
through its RS-232C serial port. An 
AT-1000 packed with AT-100s is like a 
local area network in a lunch pail. 
Logitec promotional literature uses 
the metaphor of the kangaroo and its 
young to explain the physical rela- 
tionships among the parts of the sys- 
tem. Because there is no such thing 


as an applied kangaroo, however, the 
metaphor does not enlighten us 
about the intended applications of 


the AT-1000. Kanto Denshi 
spokesmen mentioned insurance as 
a possibility. 


While the current AT-100 is based 
on the 6301 microprocessor (CMOS 
6801), future models may be based on 
CMOS versions of the Z80 or the 
6502. That opens the possibility of 
turning the AT-1000 into a CP/M or 
Apple-compatible machine. 

Unlike most of today’s battery- 
powered portables, the AT-1000 uses 
a cathode-ray-tube display rather 
than an LCD. As a result, the AT-1000 
runs for just three hours on a single 
charge. The display measures only 
1% inches (diagonally) but tilts up 
and is legible through its viewing 
glass. Amazingly enough, the tiny 
screen will display 20 lines of 64 col- 
umns or 10 lines of 32 columns. The 
system has video output to drive a 
larger monitor when AC power is 
available. 

The ROM contains an interpretive 
BASIC that resembles Microsoft 
BASIC. 

Some of the AT-I000's features seem 
well designed for American use. The 


detached keyboard has a coiled con- 
nector that permits a wide range of 
motion, a full QWERTY set of keys, 
plus six programmable keys, four 
cursor keys, and Menu, Insert, 
Delete, and Break keys. The Logitec 
machine has interesting possibilities 
but needs a microprocessor capable 
of running existing American soft- 
ware if the machine is to sell in the 
United States. 


Home and School Computers 
oeveral new computers targeted for 
home or school use drew crowds at 
the show. Seiko showed its Seikomap 
(see photo 6), which would look 
equally at home in the classroom or 
the living room. The basis of the sys- 
tem is the MAP-1010, a Z80A com- 
puter with 24K bytes of ROM con- 
taining BASIC and 32K bytes of 
RAM, TV interface and color 
graphics are standard, as is a built- 
in cassette drive for mass storage. The 
keyboard has four programmable 
function keys, four cursor keys, and 
a numeric pad. The system unit has 
a switch to select between two 
monitors and a knob to set the 
volume of the speaker. Disk drives, 
à printer, a graphics tablet, and a joy- 
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Photo 8: The Fijitsu FM-7. 


stick are available. The Seiko- 
map-1030 I/O unit provides interfaces 
for all these devices. 

Six CAI (computer-aided instruc- 
tion) cassette packages for elemen- 
tary school children were prominent- 
ly displayed in the Seiko booth. The 
price of the system unit and key- 
board, about $417, seems appropriate 
for both home and school. The in- 
dustrial design, much like that of 
stereo components, would look good 
alongside the family television. 

NEC displayed its new PC-8000 
Mark II, its recently introduced port- 
able PC-8200, and the rest of its 


Photo 9: The Fijitsu FM-11. 
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line—from the PC-2000 hand-held 
computer to the PC-9800 and N5200 
16-bit machines. In the United States, 
the N5200 is called the Advanced Per- 
sonal Computer. There has been 
speculation that NEC would either 
sell both the APC and the 9800 in the 
United States or replace the APC 
with the 9800. Shunzo Hamada, 
assistant general manager of NEC's 
EDP Small Systems Division, dis- 
missed those rumors in an interview 
at NEC headquarters in Morinaga 
Plaza, Tokyo. “We will not sell the 
PC-9800 in the West,” he said. “The 
next 16-bit computer that we intro- 


duce in the United States will be an 
entirely new machine that responds 
to the challenge of the IBM PC 
recently introduced here in Japan.’ 
That version of the IBM PC, the 5550, 
has very high resolution graphics 
and greater mass storage than its 
American cousin. 

Toshiba showed its new Pasopia 5 
and Pasopia 7 (see photo 7), both 
Z80A-based machines that support 
color graphics. The main difference 
between the two systems is that the 
Pasopia 7 also generates music over 
a range of six octaves. The Pasopia 7 
has 64K bytes of user RAM, 56K 
bytes of video RAM, 16K bytes of 
operating system in ROM, and 
another 32K bytes of ROM contain- 
ing T-BASIC 7. The system can dis- 
play 25 lines by 80 columns or 20 
lines by 40 columns. The highest 
graphics resolution is 640 by 200 pix- 
els. With two disk drives and a 
monochrome monitor, the Pasopia 7 
costs about $1350 in Japan. A 14-inch 
color monitor adds about $300 to the 
cost. 

Fujitsu's major entrant in the low 
end of the market is the FM (see 
photo 8). According to some sources 
in Japan, this machine is already the 
second-best-selling system in the 
domestic market. Fujitsu is fond of 
the 6809, the 8-bit processor with in- 
ternal operations done in 16 bits. Like 
most Fujitsu microcomputers, this 
one contains a 68B09, but it also has 
a Z80A processor. À 44K-byte ROM 
contains BASIC. The FM has lots of 
RAM-—II/K bytes plus 64K for BASIC 
and 64K for video. The base price is 
about $540. A 640- by 200-pixel color 
monitor costs $430. A floppy-disk 
drive adds another $420. For about 
$1800, you come away with a power- 
ful two-drive system, color graphics, 
and ample memory. 

Fujitsu also displayed the impres- 
sive FM-11 (see photo 9), with a 
2-MHz 68B09E, an 8-MHz 8088, and 
a 4-MHz Z80AÀ as microprocessors. 
The FM-11 also has 128K bytes of 
RAM expandable to 1 megabyte, 76K 
bytes of RAM set aside for BASIC, 
and 192K bytes of video RAM. When 
the 8088 is playing central processing 
unit, the 6809 manages the graphics. 
That and the abundance of memory 


make the color graphics run like 
lightning, even at a resolution of 640 
by 400 pixels. Fujitsu sells MS-DOS 
and CP/M-86 for the 8088, CP/M for 
the Z80, and three operating systems 
for the 6809: OS-9 (a multitasking 
system with window management) 
and the more familiar FLEX and 
UCSD Pascal. Prices are attractive, 
but Fujitsu probably will not sell the 
FM-11 in the United States. 


The Japan Microcomputer Club 

With its Information Center on the 
top floor of the 10-story Omron per- 
sonal computer store in Tokyo's Gin- 
za, the Japan Microcomputer Club 
has 28 branches in Japan and a mem- 
bership of 8000. The Information 
Center has meeting rooms, seminar 
classrooms, and a library of software, 
books, manuals, and magazines. The 
club has 11 different microcomputers. 

Its avowed goals are promoting 
popularization of microcomputers 
and technical advancement among 
members. The method of achieving 
technical advancement is somewhat 
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Photo 11: The Sharp X1 in a store display. 


Photo 10: The Sharp PC-5000. 


more formal than American practice. 
The Japan Microcomputer Club gives 
a qualification test, issues licenses, 
and assigns members to one of four 
grades. Grade 1 is top level and re- 
quires more than five years of ex- 
perience. Grade 4 is the lowest, and 
it requires "efficient manipulation of 
a personal computer" Grade 3 re- 
quires "highly experienced operating 
and programming," and grade 2 re- 
quires “wider and higher experience 
in hardware and software.” 
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The clubs sixth annual 
"Micro-Contest" had the theme “In- 
telligent Micro-Robot and Microcom- 
puter Art” and awarded 13 prizes. 
The technical prizes were for a color- 
and sound-sensing robot made by 
Naotaka Yokoyama and a shape- 
selecting robot made by Tadashi 
Hino. Yokoyama's robot, NAOTA 3, 
can recognize, interpret, and act 
upon traffic signals—red, yellow, and 
green. 


Market Trends 

In general, the emphasis continues 
to be on more functional battery- 
powered machines, greater integra- 
tion with video and home-entertain- 
ment equipment, attractive consumer 
packaging of systems and accesso- 
ries, and a surprising degree of in- 
terest in optical communications. 

The allocation of the crowded shelf- 
space in Akihabara's personal com- 
puter stores suggests that NEC is still 
leading the sales race. The most 
popular 16-bit personal computer, the 
PC-9801, seems to be the focal point 
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Photo 12: The Sanyo MBC-55. 


of domestic 16-bit software develop- 
ment. Photo 1 on page 250 shows a 
stack of boxed PC-9801s waiting for 
customers on a street in Akihabara. 
NEC’s PC-8201 dominates the port- 
able market, attracting much more at- 
tention than the pioneering Epson 
HC-20. Tomihiro Matsumura, associ- 
ate senior vice-president of NEC, said 
the company will develop smaller 
and more powerful battery-powered 
portables and may market those 
models, rather than the 8200, in the 
United States. Asked whether these 
would have microfloppy-disk drives, 
Matsumura said that NEC’s ad- 
vanced CMOS technology would 
render that unnecessary. But he 
added, ‘“Compactness is very impor- 
tant in home computers." The 
PC-8000 Mark II and PC-8801 8-bit 
systems are seen everywhere. 
Sharp's position appears to have 
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improved over the past six months. 
Its battery-powered portable, the 
PC-5000, with 8-line by 80-character 
LCD and bubble-memory cartridges 
appeared at the Microcomputer Show 
'83 (see photo 10) and enhanced 
Sharp's position in the office market. 
The Sharp X1, introduced last Oc- 
tober and seen in photo 11 in an 
Akihabara store display, enjoys great 
popularity among 8-bit customers. 
Expect to see further integration of 
video and home computing equip- 
ment with slick consumer packaging. 
Making a color television that turns 
into an RGB (red-green-blue) monitor 
at the flick of a switch gives Sharp a 
clever way to let its home computer 
marketing benefit from existing chan- 
nels for consumer electronics. The 
idea also saves consumers the ex- 
pense of buying a redundant color 
CRT. Sony's SMC-70, also an impres- 


sive machine, could challenge the 
Sharp X 1 by reducing its price and 
widening its marketing to include the 
home as well as the office. 

The Sanyo MBC-55, an 8088-based 
machine with attractive consumer- 
electronics styling (see photo 12) does 
not appear to have been widely dis- 
tributed since its introduction in Oc- 
tober. The Toshiba Pasopia 16, the 
Hitachi Basic Master 16000, and the 
National Mybrain 3000—three attrac- 
tive 16-bit systems introduced in 
October—appear in many stores in 
Akihabara but not in numbers to rival 
the NEC PC-9801. The Mitsubishi 
Multi-16 seems to be somewhat 
popular. 

Published survey results confirm 
the apparent trends in Akihabara. 
The Nihon Keizai Shimbun Market 
Share Survey for 1982 shows NEC's 
share of the personal computer mar- 
ket growing to 45%. Sharp ranks sec- 
ond with 17%, and Fujitsu finishes 
third with 12%, almost double its 
1981 percentage. (These figures are in 
terms of production from April 1981 
through March 1982). 

Nikkei Personal Computing (April/ 
May 1983) reports that as of Decem- 
ber 1982, NEC had 34.396 of the mar- 
ket for business microcomputers, fol- 
lowed by Fujitsu's 11.8%, Sord's 9.6%, 
and Sharp's 78%. (These percentages 
reflect installed systems rather than 
annual production) The NEC 
PC-8001 and PC-8801 were by far the 
most popular machines in December 
1982. 

The magazine also explains that the 
most commonly reported operational 
and organizational problems with 
microcomputers in Japan were the 
time-consuming nature of input 
(reported by 42.296 of those sur- 
veyed), difficulty in programming 
(also 42.2%), and insufficient corpo- 
rate understanding of microcom- 
puters (3796). While the problem of 
input may be worse in Japan because 
of the size and complexity of the 
character set, the latter two problems 
are probably just as common in the 
United States. m 


Phil Lemmons, West Coast Bureau Chief of BYTE, 
can be reached at BYTE/McGmiw-Hill, 4th Floor, 
425 Battery St., San Francisco, CA 94111. 
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from Scholastic 
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Microzine is an interactive magazine on à 
computer disk, and it can open up the world of 
computer learning to your children more effectively 
than any other children’s software available today. 
Microzine comes to you from Scholastic. We've 
been trendsetters in children's publishing for 
over 60 years. Now that traditional teaching 
methods are being enhanced by computer-taught 
materials, Scholastic is ready with the innovation 
that creates an ongoing “dialogue” of fun and 
learning between your children and your com- 

uter. Like a magazine, but unlike other software 
or children, Microzine is constantly current and 
topical. Your children receive a new four-program 
Microzine disk every other month and build 
their own Microzine Library! 
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Macrozine can help your 9-13-year-olds take 
advantage of one of the most important uses your 
computer can have: exploring new and more effi- 
cient ways of learning and thinking. (If you don’t 
own acomputer, your children may be able to use 
one at school or a friend’s home, or borrow one 
from your local public library.) 


Microzine was created with the recognition that 
today’s children take naturally to computers and 
that tomorrow's adults will need to be computer 
literate—no matter what their careers. 


At Scholastic, we believe that learning how to utilize a computer’s wide-ranging capabilities should be 
an important part of every child’s education. This kind of computer literacy is no longer an option, but 
a necessity, if our children are to take their places in the computer age. To this end, Microzine is designed 


to spark enthusiasm and teach these essential skulls: 
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4 eWHAT WILL THE FIRST YEAR OF MICROZINE BRING 


An ever-expanding library of fun and learning! 
Every eight weeks there are four full-length programs and the variety is incredible: 


Who's that trying to solve Too wild? Gift Store 
the Mystery at Pinecrest offers practical 
Manor, lost in suggestions for 
the Northwoods everyone from 


Adventure and Great Uncle 
challenging the Oscar to your 
far reaches of 16 - year-old 


space on Mission 
to Planet XII? 
Could it be some- 
one we know? 
(With Microzine, 
anything is pos- 
sible.) All set for 
takeoff on the 
Space Shuttle— 
or maybe a hot air 
balloon race? Wow! 


UN twin sisters. 

P Orexplore your 
creative options 
by composing a 
song, writing 
and illustrating 
a book, or invent- 
ing your own 
game. 


Microzine is 


(Will Microzine always full 
ever get down of questions. 
10 Earth?) If you've ever 
dreamed of 
talking to a 
Back safe on computer game 
Planet Earth, designer, Ask 
visit the Per Me gives you 
Store. “A fla- the chance, You 
mingo for your won't believe 
bathtub? Or all the current 


big stars wait- 
ing to ask you 
questions, too. 


maybe a rare 
three-humped 
camel?" 


JUST TURN 
THE PAGE TO 
FILL OUT YOUR 
MICROZINE 
REPLY CARD 
NOW! 


mma 
NECESSARY 


BUSINESS REPLY CARD 
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S BECOME A CHARTER SUBSCRIBER TODAY 
ə AND YOUR FIRST MICROZINE IS JUST $7.95. 
(A $39.95 VALUE: YOU SAVE $32.00!) 


Thereafter, pay only $24.95, plus shipping and handling, for each Microzine you accept. 
You save nearly 40 % off the retail price by subscribing! 


Each bimonthly Microzine Package contains; - 
a Microzine Floppy Disk with Four Complete Programs 


On your first disk, discover: 


1, POSTER. What's two spaces wide, slow, green and 
silent—and changes to three spaces wide, fast, pink 
and squeaky? It's an imaginary paintbrush that 
lets you create as many colorfu! posters 

as you want! 


2. SECRET FILES. If your children want to 
remember who starred in their favorite horse 
movie of 1982, they need Microzine's elec- e 
tronic filing system. It works just like the premio 
electronic filing systems adults use. = 
3. ASK ME. Robert Macnaughton of “ET” pedet 
farne is standing by to accept questions—and 
ask a few of your children in return! 


4. HAUNTED HOUSE. There's never been 
a haunted house sofunny—or one so willing | 
to let you plan your own visit! Like all 
Twistaplots? this one ends differently every 
time you venture inside. 


NOTE: The first Microzine Package also 
contains a bonus: a separate data dish that 

can be used to save original posters and other 
personal creations! (A $4.95 value.) 


The Microzine Handbook 


After consulting this monthly step-by-step guide written in 
plain English for users 9-13, your children will be able | 
to show you how Microzine activities work. Easy-to-follow - | 

instructions encourage independent work habits, THE SCHOLASTIC / CHILDREN'S 
creative thinking and follow-through. MAGAZINE ON A MICROCOMPUTER DISK. 


gir 
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O.K., Scholastic. 
We're ready to enter a fantastic world 
of fun and learning. 

Start our Microzines coming! 


SEND NO 
MONEY: 


JUST FILL OUT 
AND MAIL THIS 
MICROZINE 
REPLY CARD 
NOW! 


LJ Please send us Microzine #1 (featuring Poster, Secret Files, Ask Me and Haunted House) and enter a 
Charter Subscri plion to Microzine for the child named below. Bill me the special introductory price of just 
$7.95 (plus shipping, handling and any applicable sales tax). We will bc billed $24.95 (plus delivery) for 
every Microzine we keep. After purchasing Microzine #1, we are never obligated to buy even one addi- 
ional Microzine, and we may cancel our subscription at any time. If we are not delighted with the intro- 
ductory Microzine, we may return it within 10 days and pay nothing. 


[3I've already purchased Microzine 4 1. Please start our subscription with Microzine #2, for which | will 


be charged just 57. 95 (plus shipping, handling and any applicable sales tax). 61010 
07 
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| 
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The Unix Tutorial 


Part 2: Unix as an Applications-Programs Base 


A look at the availability of applications programs for the Unix 
operating system and customizing Unix for individual users 


by David Fiedler 


Last month, we examined the birth and growth of the 
Unix operating system from Bell Laboratories and looked 
at some Unix commands and how they fit together in 
simple and consistent ways. This article presents com- 
mercially available applications programs for Unix sys- 
tems and illustrates some ways to make Unix more use- 
ful to you from both a user-interface and an applications 
perspective. 

Almost as soon as Unix started becoming popular, 
people lined up on either side—for it or against it. Many 
self-proclaimed authorities felt that Unix would never 
make it in the commercial marketplace because it was 
unfriendly, too slow, lacked commercial features, and 
had no applications software. 

In many respects, they were right, although perhaps 
they had their own reasons for implying these condi- 
tions would always hold. The people who have been 
around Unix for years know that besides being an ideal 
program development environment for computer pro- 
fessionals, it is also a powerful and flexible operating sys- 
tem for using applications programs. 

Unix offers multiuser and multitasking capabilities, a 
hierarchical file system, I/O (input/output) redirection, 
and hundreds of utilities, such as electronic mail and 
typesetting. The appearance of Unix to the user and the 
structure of its commands can be customized to suit the 
sophistication of each user. The availability of Unix on 
microcomputers like the Apple Lisa, IBM Personal Com- 
puter, and TRS-80 Model 16 is directly related to its por- 
tability. This is due in large part to the C programming 
language used to write the Unix operating system. Most 


applications programs and utilities for Unix also tend 
to be written in C. 


The Change in Languages 

Some of us remember when advocating structured 
programming, writing readable documentation, and 
using a computer terminal instead of a card punch were 
considered revolutionary or at least seditious acts. Then 
a few ago, almost every software engineer was fran- 
tically studying Pascal, which was then clearly the wave 
of the future, or so it seemed. Pascal would be the 
universal structured language, suitable for any project; 
school children would learn it instead of BASIC; Pascal 
programs would be the same everywhere; be able to 
write Pascal and you would always have a programming 
job. I£ I didn't know that the same had been claimed for 
PL/L I might have been fooled. Today, of course, we 
know "better": we have Ada. But I digress. 

Pascal does have its virtues, but not enough of them. 
The C programming language, however, has just the 
right extra features needed to make it a viable candidate 
for widespread acceptance: the ability to manipulate 
pointers to information, the de facto standard system in- 
terface provided with Unix, and fast-running and com- 
pact code. The biggest plus for C is the instant portability 
of programs not only between separate Unix systems 
running on different processors, but also between other 
Operating systems and Unix. Admittedly, the expecta- 
tion of a huge market for Unix applications is the big- 
gest push behind C. In contrast, the chief operating sys- 
tem associated with Pascal has been the UCSD p-Sys- 
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Circle 404 on inquiry card. 


COMPETITIVE EDGE 


Featuring for September 


ADVANCED DIGITAL CORPORATION 
SUPERSIX BMHz Z80 SBC 64K 

SUPERGLIAD 4MHz ZBD SBC 64K 

HOC-1001 HARD DISK CONTROLLER 


TELETEK SYSTEMASTER ZBO SBC B4K 
SYSTEM W/SYSTEMASTER (2)B" 10 SLT 


LOMAS DATA Lo ag D. oe "d" 


GODBOUT ELECTRONICS COMPUPRO DIVISION 
816C AST SYSTEM FULLY ASSEMBLED 

816C AST W/20 MEGABYTE HARD DISK 

DISK 1 W/CPM $445. CPU 286 

CPU 68000 CSC $621. 


| QUME 102 TERMINAL $5398. QUME 103 
TELEVIDEO 925 $699. TV 950 


SEATTLE COMPUTER PRODUCTS............ 
SEATTLE GAZELLE 
SEATTLE RAM+ 192K FOR IBM PC 
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tem, with no special attributes other than portability and 
a lackluster history in the commercial market. 

I don't claim that C will be the universal language. C 
is too cryptic for many people, too close to assembly lan- 
guage for others. It's not as terse as APL, but it's not the 
gothic novel that COBOL is, either. C is just a very good 
language for what it was designed for, namely, systems 
programming—writing operating systems, device 
drivers, compilers, high-speed utility programs, and the 
like. For writing quick and easy general-purpose pro- 
grams, BASIC is the popular choice. Engineers and 
scientists will continue to crunch numbers with FOR- 
TRAN, and Big Business will probably use COBOL un- 
til the end of the century. For those are the stated pur- 
poses of these languages; like an athlete, each excels in 
its own special area. 

Assembly language will continue to be necessary for 
those things that cannot be done in C, which raises the 
question, why doesn't someone just make a computer 
that uses C as its assembly language? In 1981, BBN Com- 
puter Company did just that. The BBN C Machine was 
billed as "the first computer optimized to execute the C 
language.” It uses 17 addressing modes while imple- 
menting often-used C constructs in microcode. An im- 
plementation of a similar machine as a singie silicon in- 
tegrated circuit is not far off; possibly the Bellmac-32 pro- 
cessor from Western Electric will be the closest to this. 
In fact, now that AT&T has announced that the central 
kernel of Unix will not be changed, Unix on a chip is 
not far off, either. 

With the Unix kernel on a chip, a reasonable imple- 
mentation of Unix could be built with about two dozen 
main integrated circuits, such as eighteen 256K-byte 
RAM chips giving a full half-megabyte of parity-pro- 
tected memory, a microprocessor, a mem- 
ory-management device (if not included on the micro- 
processor), the kernel chip, a Winchester disk controller, 
and serial port controller. Bearing in mind the dropping 
prices of Winchester disks, this could mean an end-user 
price of $2500 to $5000 for Unix-based computers—just 
about the range I've predicted for AT&T's systems. 


Where Are the Programs? 

Some industry watchers are still leery of Unix, waiting 
for the promised applications programs, friendlier and 
more capable than those available on current 8-bit com- 
puter systems. 

Patience, say I. We have to remember the classic se- 
quence of events that goes along with any major new 
phenomenon in the computer field. 

First, the hard-core computer people discover the product. 
From 1975 to 1979, Unix and C were known to com- 
paratively few students, computer scientists, and ad- 
vanced users. 

Next, a few entrepreneurs notice the product's potential. Be- 
tween 1979 and 1982, firms such as Whitesmiths Ltd., 
Interactive Systems, and Onyx Systems began selling 
Unix-related hardware and software. The computer press 
started to print articles discussing Unix and why pro- 


grammers liked to use it. 

Then, marketing panic develops around the product as it 
gains mass appeal. The market begins to be saturated with 
similar products whose differences can hardly be dis- 
tinguished by the untrained observer. Beginning in 1982, 
dozens of companies, ranging in size from one-man 
firms to the IBM Corporation, have offered Unix, Unix- 
based computers, Unix look-alike software, and a smat- 
tering of applications. 

Finally, the shakeout occurs. By this time, the largest 
companies have split up the liors share of the hardware 
market by dint of service, advertising, and cut-throat 
competition. The best software has emerged from rough 
beginnings or has been written recently in response to 
the cries of the end users. For Unix, this period is only 
now beginning and will most likely continue for a num- 
ber of years. 

As I've said, this series of actions is not new. It hap- 
pened in the S-100 industry a few years ago, it is hap- 
pening in the portable computer market now, and it hap- 
pened in the mainframe and minicomputer business a 
decade or so ago. Notice how stable the applications soft- 
ware market is in the minicomputer and mainframe in- 
dustry and how few different operating systems are 
widely used on the 8080/Z80 class of processors. These 
markets have now settled down, and the needs and 
wants of hobbyists have been superseded by those of 
the folks in three-piece suits. This is generally better for 
the average businessperson wanting to use computers. 


If you respect it, 
protect it. 


If the power to your 
personal computer 
surges or suddenly 
gocs off, The FinalWord 
saves your text. When 
the power comes 
back, so does your 
immortal prosc. Even 
text you delete can 
be recalled. 


And there's morc. 
Like split-screen edit- 
ing, that lets you work 
with several docu- 
ments at the same 
timc. Like true propor- 
tional spacing on all 
printers. And foot- 
notes, indexes and 
table of contents— 


In 1983, countless hours of precious writing 


will be lost to word processing programs 
that cannot save text from a system crash. 


Only one word processor can. 


The FinalWord 


Unix, however, is still basically in the stage of market 
panic. Until software firms with a great deal of capital 
invest their people's time in creating the kind of software 
the market desires, the only software available will be 
that which programmers want to write. Because many 
C programmers— typically systems programmers by 
nature—often feel that applications code is beneath their 
dignity, they will not write it willingly; they have no per- 
sonal interest in it. And frankly, C is a lousy language 
— UEM 0 c— 0o eee eee 

For Unix, the shakeout period is 
only now beginning and will most 


likely continue for a few years. 


for writing accounts-receivable programs. Therein lies 
the reason for the general lack of applications software 
in C, and therefore for Unix. But good old portability, 
along with AT&T, saves the day again. 

I mention AT&T because it has planted a small army 
of programmers (2500 or so) in and around Lisle, Illinois, 
for the express purpose of creating supportable, market- 
able programs for use on Unix machines. Expect a small 
mountain of code from that source! Generally, however, 
many of the classic applications programs now available 
on Unix systems are written in classic applications 
languages: COBOL and BASIC. Companies such as 
Ryan-McFarland, Silicon Valley Software, and Science 
Management Corporation have simply ported compilers 


referenced and for- 
matted automatically! 
Features that expand 
your creativity while 
increasing your 
efficiency. 


PC Magazine calls 
The FinalWord, "one 
of the most powerful 
and versatile word 
processing programs 
available." And you 
can get it for most 
computers, including 
the IBM and Apple 
CP/M. 


Call 617-576-2760 
Or write for more 
information and a 
free brochure. 

Mark of the Unicorn, Inc. 
222 Third Strect 
Cambridge, MA 02142 


All there is to say about word processing. 
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Operating System; 
Company Processor l T 
American Business Systems Inc. $1000 to RM/COBOL — Xenix, Unix; ZBO, Business Accounting Control System: accounts 
3 Littleton Rd. $1500 78000, 68000, payable, accounts receivable, general ledger payroll, 
Westlord, MA 01886 each TIS90 order and inventory management, financial modeling 
(617) 692-2600 program, report wriler 


BIS Software Ltd. RM/COBOL, Unix System lil; BONDAID: written for international bond market, gives 
York House C Onyx, 66000, information on history, parity, floaters, yields position 
199 Westminster Bridge Rd. Plexus, and pricing in international bond market 

London, SE1 JT Perkin-Elmer 

England (01) 928-3551 


Compuler Masters RM/COBOL Unix, Oasis, Marker: garment industry vertical markel package: 
25 West 38 St. CP/M, MP/M accounting and inventory programs 

New York, NY 10018 

(212) 221-3016 


Cyma Corp. Cromix, Unix general ledger, accounts payable, accounts 
2160 East Brown Rd. receivable, payroll, inventory, Time Billing for 
Mesa, AZ 85203 Professionals, other vertical market packages 
(602) 835-8880 


IRIS Systems Inc. COBOL Uniplus+, Unix V7, ACUITY: general ledger, payroll, accounts payble, 
225 West 30th SL 68000, PDP-11, VAX accounts receivable, order entry, inventory manage- 
Natianal City, CA 92050 meni, customer order processing, fixed assets 

(619) 474-2010 


Lima Trea Computer Systems RSTS, RSX-11, labor and job tracking for manufacturing support 
1 Penn Plaza RE, Unix, 

New York, NY 10001 PDP-11 

(212) 594-6172 


MBSI RM/COBOL CP/M, MS/DOS, accounts payable, accounts receivable, general 
Dover Rd. Unix; 68000, 8080, ‘edger, payroll, sales analysis, order entryfinventory 
Willow Hill Bullding ZBO, 8088 

Chichester, NH 03263 

(603) 798-5700 


Open Systems inc. COBOL, Xenix for Lisa or accounts payable, accounts receivabla, general 
430 Oak Grove BASIC Altos, CP/M, MP/M, ledger, sales order processing, payroll, inventory, 
Minneapolis, MN 55403 MS-DOS, RMCOS, job cost control, global report writer 
(612) 870-3515 Oasis, 6080, 

6086, 68000 


Quadratron Systems $2951 C Unix; 68000 Vertical Market Packages for Ad Agencies: estimating. 
14542 Venture Bivd. $495 cast tracking, billing, bookkeeping. Electronic 

Suite 205 Calendar emulates DayTimer scheduling reminder 
Sherman Oaks, CA 91430 

(213) 789-8588 


Scientia Computer Applications shareholder register, accounting, DBMS with report 


5001 Beach Rd. -06-25 generator, mailing listimembership program 
Golden Mile Complex 
Singapore 0719 


Urvsoft inc. Unix, Venix, Xenix; —Viewcomp: spreadsheet designed specifically for 
303 West 42nd SL POP-11, VAX, Unix, has macros, bar graphs, choice of absolute, 
New York, NY 10036 28000, 68000, 8086 relative, or computed coordinates. 

(212) 327-8800 


Urban Sotware Corp. Unix, Xanix: PDP-11, Leverage: mailing list/information manager, can print 
330 West 42 SL 68000, ZBD00, letters or labels, on-screen search capability 


New York, NY 10036 BOBB, VAX 
(212) 736-4030 


Table 1: A sample of business applications programs available for the Unix operating system. 


for their languages (RM/COBOL, SVS Basic-Plus, and piled—and almost magically, you can buy applications 
SMC BASIC) to Unix- based computers. Then, programs on Unix. 
that have been available on various minicomputers for Tables 1, 2, and 3 show some of these programs and 


several years are moved to the new machine and recom- their sources. Keep in mind that, in the rush to be the 
Text continued on page 267 
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Buy the People 
ne people. 


OLYMPIA 
‘PEOPLE’ 


MICROCOMPUTER 


STANDARD FEATURES 


* TRUE 16 BIT CPU* 
Intel 8086 Microprocessor 
» 128k READ/WRITE MEMORY (RAM) 
Expandable to 512k 
« BUILT-IN DUAL FLOPPY DISK DRIVES 
| 1.3 Megabyte Total Storage 
HIGH RESOLUTION TEXT/GRAPHICS 
25 Lines by 80 Columns 
640 by 4/5 Pixel Resolution 
DETACHABLE. LOW-PROFILE KEYBOARD 
12 Function Keys 
Numeric Keypad 


ALSO AVAILABLE 
* CCP/M-86"" 
* COLOR MONITOR 


» 10 MEGABYTE 
WINCHESTER HARD DISK 


AND MUCH MORE 


RUNS CP/M-86'" and MS-DOS" 


The folowng names are irade 

Introducing the People personal 
microcomputer from Olympia. Engi- 
neered to be powerful. Engineered to 
be people-friendly. Engineered for 
office performance. 

In fact, chances are you can't buy a 
personal microcomputer that gives 
you more for your money. Because 
the People has all the | 
features that ensure the | , 
system will be just as 
viable tomorrow as itis | 
today. And it's compat- 
ible with major software 
packages, such as 
WordStar SuperCalc'" 


Circle 334 on inquiry card. 


0 OLYMPIA Engineered 


for office performance. 


trademarks of the following companies. CP/M-86" and CCP/M-B6 " - Digital Research, MS DOS" —Micrasofl, WordStar ^ -MicroPro, 
dBase I" -Ashton Tate. — "16 - bil microprocessor with 16-bà dalabus 


and dBase II * 

For more reasons why you should buy 
the People for your people, send for our 
free brochure: Olympia USA Inc , 

Dept. BY9, Box 22, Somerville, NJ 08876. 

Or call the Olympia Sales Office in: 

New Jersey-(201) 722-7000; 
NYC—(212) 697-9051; 
Chicago—(312) 640-0300; 
Sealy, X-(713) 885-7473; 
El Monte, CA-(213) 350-4173; 
Burlingame, CA—(415) 692-2880. 
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Operating System; 
Processor 

Unix, 8086, VAX, 
PDP-11, 28000, 68000 


Company 

Touchstone Software Corp 
909 Electric Ave, Suite 308 
Seal Beach, CA 90742 
(213) 594-9266 


Virlual Microsystems Inc. 
2150 Shattuck Ave, Suite 720 
Berkeley, CA 94704 

(415) 841-9594 


RSTS, VMS, AOS, 
RDOS 


Table 2: Operating-system emulators for Unix. 


Operating System; 
Price Processor 
ogy Ventures Inc. $500 nix; 
610 National City—E 6th Bidg. 68000, PDP:-11 
Cleveland, OH 44114 
(216) 589-0525 


Computer Methods Ltd. 
POB 709 

Chatsworth, CA 91311 
(213) 998.7979 


$7500 Berkeley 4.2, Xenix, 
Uniplus +; VAX, 


PDP-11, 68000, 28000, 
8086 


Handle Corp. $200 to Unix, Xenix; 

140 Mackinaw Ad. $500 Hewlett-Packard, 88000 
POB 7018 each (8086 underway) 
Tahoe City, CA 95730 

(916) 583-7283 


HCR $750 
10 St. Mary St 

Toronto, ON M4Y 1P9 

Canada 

(416) 922-1937 


Unix V? or System Ill; 
PDP-11 


Horizon Software Systems $750 
185 Barry St. Suite 4821 

San Francisco, CA 94107 

(415) 543-1199 


Unix System {i and 
look-alikes 


Information Nexus Ltd. $450 to Unix; PDP-11, 68000 
6272 West North Ave, $750 
Chicago, iL 60639 


(312) 637-7995 


Unix VB, V7, and 32V, 
PDP-11, VAX 


Info Sciences Dept $200 
The Rand Corp. 

1700 Main St. 

Santa Monica, CA S0406 

(213) 393-0411 


Tha Santa Cruz Operation $750 
500 Chestnut SL 

Santa Cruz, CÀ 95060 

(408) 425-7222 


Unix, Xenix, ZBOOQ, 
Altos, PDP-11, Lisa 


Soltest Inc. 

555 (3offia Rd. 
Ridgewood, NJ 07450 
(201) 447-3901 


$500 to Unipius +, Xenix, 


Table 3: Word processors and full-screen text editors. 
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Unix, RFI, (AS, RSX-11, 


$2000 to Unix V7, System Ili or V, 


Description 


MIMIX. lets you run CP/ 
new users 


operahng system with specta 


Tha Bridge: jets you run CP/M binary code 


Description 


niword, spelling, global substitutions, customized form letters, 
Undo key, menu driven 


XEO: has spelling checker, math, spreadsheet and mailing list 
capabilities, works over 1200 bos modem 
XPA: formatter processes output of XED for precision line printers 


Handle Writer: with modules for word processing, mai) merge, 
spelling checker, graphics capability, document wriler, 

table of contents and indexing, calculations, document manage- 
mant, security function key driver 


HCR/EDIT: upwards compatible with ed (the standard Unix 
editor), uses standard control keys, termcap library 


Horizon Word Processor: editor, formatter, document manager, 
embedded format commands including: headers and footers, 
pagination, super- and subscripts, typesetting, menus, window 
into file for text editing, report, document, cut and paste, English 
language commands. 


NEX: horizontal scrol, dynamic window size 
changing, error recovery 


W enhancement of ned (new Unix editor), can edit multiple fites 
al once, recovery from sysiem crashes, on-screen justify, fill. Can 
manipulate files while in editor 


Uniplex: manu driven, cut and pasta, file locking, 
user-configurable 


LEX: menu-dnven, proportional spacing, mass mailing document 
marge, calculator, spelling dictionary 


MULTIUSER SYSTEMS MADE POWERFUL... 


MultiMicro Computer raises 
expectations for multiuser systems. 

[n fact, our new system Is so good 
we call it the MicroMainframe® 

And we can prove it. 

Each user gets their own processor. 
| Each processor has 64 K of RAM. The 
| MicroMainframe has over ] megabyte 
of system memory and up to 450 
| megabytes of hard disk memory 

‘ That's right, 450 megabytes. 
There's more. 


An 8" double sided, double density floppy drive, RS-232, 
RS-422 or Centronics™ parallel interfaces, 20 slot chassis, 
real time clock, true record locking and quiet operation are 
standard. Streaming tape backup and 6 MHz operation 
are available. 

It's also simple. 

Up to 16 users can be accommodated easily. The power 


.» AND FAST... 


MicroMainframe's direct memory 

access, memory management, and slave 

level memory architecture. That 

makes our system fast. 

Very fast. JI 
It can also run any CP/M™ 


program. | 
The best MicroMainframe 4 
around? 
The only MicroMainframe around. 
. AND INEXPENSIVE. 
Qur Base, 4 user system with 320K of system memory, 
I6 megabytes of hard disk storage and a 1.2 megabyte floppy 
disk drive retails for only $0050.00. 
That's a fully expandable, 20 slot system. Additional users 
can be added for under $750.00. 


CALL. 
Call today We'd like to help you solve your multiuser 
problems. 
Dealer inquiries invited. 


MuttiMicroCompute MultiMicro Computer, 
963] Netherway, Huntington 
Beach, CA 92646, 714/063 -8954 


CP/M™ Digital Research. » TurboDOS"" Software 2000 Inc. « Cantronics™ Centronics, Inc. 


Circle 312 on inquiry card. 
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A deceptively simple solution 
to your word processing dilemma. 


If you're serious about word processing on 
your Apple*lle, you may be bewildered by the 
sheer number of programs available. And a 
tad perplexed by their claims and promises. 
After all, a glamorous package that says "easy 
to use,' may not even be easy to open. 

The dilemma is real. And Quark is happy to 
provide the solution. 


A proven program for serious 
word processing. 


Quark's new Word Juggler lle turns your 
computer into a dedicated word processor. 
You get the extraordinary ease of use, sophis- 
ticated capabilities and straightforward docu- 
mentation that make our original Word Juggler 
a best seller on the Apple IIl. 

For example, there's virtually nothing to 
memorize. Because principal editing functions 
are identified on a unique keyboard template 


— and nineteen, easy-to-install, replacement 
keycaps. 

Changing keys is quick and simple, too. Just 
slide our special keycap remover over the key 
— twist — and pull. Your new keycaps can be 
in place in less than two minutes. 


A flexible tool to increase your 
productivity. 

But don't be deceived by Word Juggler Ile’s 
disarming simplicity. The program packs the 
powertul features you need to quickly perform 
the most complex editing tasks. 

Characters, words, even entire paragraphs 
can be deleted with a single keystroke. There 
are search and replace keys. Block move and 
copy keys. And you always have instant con- 
trol over page length, margins and any other 
formatting parameters. 

Document display and print out are easy, 
also. One keystroke displays your document 
on the screen. Another prints it. And whether 


Wor 


you need to print only specific pages, multiple 
copies, or even documents too large to fit in 
memory, Word Juggler lle can easily accom- 
modate you. 


A clever way to foil Mr. Murphy. 


Even the best of us occasionally forgets 
when "i" does not come before "e" — and 
even the most agile fingers can press the wrong 
key. So you should also give serious consider- 
ation to Quark's new Lexicheck * |le — a spell- 
ing checker with a highly compressed, 50,000 
word dictionary. 

Accessed from within the word processor, 
this program lets you virtually eliminate typo- 
graphical errors and common misspellings. 
Lexicheck lle will scan your document at up to 
8,000 wpm — then highlight, in context, the 
first occurrence of any word it does not 
recognize. 

If the word is correct, as in the case of in- 
dustry jargon or abbreviations, you can simply 
add it to your personal dictionary. If the word is 
actually misspelled, you can swiftly correct it. 


"Apple is a registered trademark of Apple Computer, Inc. 
Quark, Word ler and Lexicheck are trademarks of Quark, incorporated. Denver, Colorado. 


ET 


TÀ 


A lot more. 


These are only some of the ways Word 
Juggler lle and Lexicheck lle can help solve 
your word processing dilemma. Your Quark 
dealer has even more details, as well as com- 
plete information on our line of office automa- 
tion tools for the Apple lll. 


Ask for a demonstration today. 


[( Word Juggler lle 3 
Quark 


Qua rk ; 
| INCORPORATED 
Office Automation Tools 


2525 West Evans Avenue 
Suite 220 
Denver, CO 80219 


Word Juggler lle $239. sug. U.S. retail price 
Lexicheck lle $129. sug. U.S. retail prica 
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Lp m em c m 


P.O. Box 240947 « Charlotte, NC 28224 » IE ED e 
Telex: 6843018 DASOU UW 


Operating System; 
Company Processor 
Computer Software Design Inc Xenix, TRS-80 
1911 Wright Circle Model 16 
Anahaim, CA 92806 
(714) 634-9012 


International Software Enterprises $2200 to Unix, Xenix; PDP-11, 
85 West Algonquin Ad., Suite 400 $20,000 8086, 78000 
Arlington Heights, IL 66005 

(800) 323-3629 


Logical Software Inc. 
1218 Massachusetts Ave. 
Cambridge, MA 02138 
(617) 864-0137 


Rod Manis Unix, Unipius+, 68000 
1300A Space Park Way 

Mountain View, CA 94043 

(415) 967-7778 


Pacilic Software Mfg. Co, $1395 to Unix System If, 
2608 Eighth St. $12,000 CP/M, CDOS, Isis, 
Berkeley, CA 92710 North Star DOS 
(415) 540-0616 


PHACT Associates Ltd. Unix and 

231 East 11th SL look-alikes, idris, 

New York, NY 10003 MS-DOS; 68000, 28000, 

(212) 420-1512 BOBS, VAX, PDP-11, 
Perkin-Elmer 


Relatonal Database Systerns Inc. Unix and 
1208 Apollo Way, Suite 503 look-allkes 
Sunnyvale, CA 94086 

(408) 746-0982 


RHODNIUS Ine Unix V6, V7, and 32V, 
POB 1, Station D PWB, Zeus, Xenix; VAX, 
Scarborough, Ontario Onyx, ZILOG System 
Canada MIR 4Y7 8000, Perkin-Elmer 
(416) 922-1743 


Science Management Corp. Unix: Onyx, IBD 
Propnetary Systams Div. Senes, TIS900, 

POS 6800 Mercator 8086, Basic 4, 
Andgewaler NJ 08807 Rexon Pertec 

(201) 685-9000 / (800) 526-3968 


Unify Corporation $ Unix; VAX, 

9570 Southwest Barbur Blvd. POP-11, 68000, 8086 
Portland, OR 97219 

(503) 245-6585 


A.l. Wasserman $200 Unix; VAX, POP-11 
Room A16 (educational 

Unversity of California licansees of 

Medical Info Science Unix only) 


San Francisco, CA 94134 
(415) 666-2951 


Table 4: Database management systems for the Unix operating system. 


Description 


; gish query commands, 
demonstration disk $20 


MDBS: English-language queries, report writer can physically 
cluster relaled records, encryption capabilities, password access 
code facilities, data validation, written in C 


Logix: Interactive programming, database management, report 
and form generation, educational license available, database 
for engineering 


irdb: uses Unix utilities; accounting and manufacturing 
packages available, written with the database 


Sequitur: relational OBMS, integrated word processing, can 
recover earlier versions of changed records, report genarator, 
built-in screen editor, written in C 


PHACT-dbrms: retational database manager, data dictionary, 
ISAM and relative record access, written in C 


Informix: relational database, audit trail and recovery, report 
writer, other packages to go with it 


Mistress, educational license, relational database, with report 
generator, user-friendly query language, Unix shell interface, 
two C language interfaces, report writer, interactive interface, 
small-to-medium database 


idol: interactiva, menu driven, can have passwords, audits, 
documentation control, statistics report 


Unify: menu-driven, interactive, applications and development 
tools include menu handles, automatic dala entry, query by 
forms, report generator, and SOL—a structured query language 
based on IBM's Sequel 2 relational language. 


Troll: relational DBMS wilh screen editor 


first with Unix-based applications, some of the software The tables should not be viewed as all-encompassing 
brought from larger and faster computers may not have but rather as a guide to general availability. 


been redone so as to make the best use of Unix features, 


or it may tend to use system resources more heavilyon Database Management Systems 
a smaller system. As always, it pays to investigate soft- Except for ported applications, the first business pro- 
ware carefully before betting your business on it. grams to appear on a new system such as Unix are 
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AGS Computers Inc, 
111 Broadway 

New York, NY 10006 
(212) 962-4646 


American Iristitula for Professional Education 
Carnegie Bldg. 

100 Kings Rd. 

Madison, NJ 07940 

(201) 377-7400 


Computer Technology Group tne. 
Telemedia Inc. 

310 S Michigan Ave 

Chicago, IL 60604 

(312) 987-4000 / (BOO) 621-3155 


institute for Advanced Professional Studies 
55 Wheeler St. 

Cambridge, MA 02138 

(617) 487-2075 


Integrated Computer Systems 
3304 Pico Blyg. 

POB 5339 

Santa Monica, CÀ 90405 

(213) 450-2060 ! (BOO) 352-8251 


Internatianal Technical Seminars 
520 Waller St. 

San Francisco, CA 94117 

(415) 621-6415 


RLG Corp. 

1780 Reston Ave., Suite 508 
| Reston, VA 22090 

(703) 471-6860 


Structured Methods Inc. 
? West 18th St 

New York, NY 10011 
(212) 741-7720 


Technical Education Research Centers 
B Eliot St. 

Cambndge, MA 02138 

(617) 547-3890 


User Training Corp. 

POB 970 

Soquel, CA 95073 

(408) 354-6433 / (415) 321-0888 


Table 5; Companies that give training or courses on Linix, ifs 
utilities, and applications programs. 


generally database management systems (DBMSs). This 
is partly because they are more interesting to write than 
accounting packages and partly because they are used 
as building blocks for general applications, A DBMS is 
a system of programs that can be thought of as a high- 
speed interface between data stored on a computer 
system and applications code. With a DBMS, a skilled 
programmer can create, fairly quickly, a set of applica- 
tions programs in a fraction of the time it would take to 
write them otherwise. The programmer is freed from the 
necessity of maintaining the data files and just has to 
worry about the relationships among the data items 


268 September 1963 / BYTE Publications inc. 


themselves. The true DBMS is not a predefined program 
for managing data, therefore, but a base for creating 
applications. 

While a complete guide to selecting a DBMS would 
be out of place here, your first step should be to decide 
how much programming you wish to do and how flexi- 
ble your needs are. A simpler data management system, 
often implemented as a mailing list package, may be all 
you require. This type of application may be found in 
table 1, while table 4 summarizes information about 
some of the true DBMS systems available for Unix-based 
computers. 


Using Applications on the Unix System 

lf you're the type of person who learns to use a new 
computer by plugging it in and trying it out, you pro- 
bably don't have to enroll in any sort of formal training 
course to use Unix. Many other people will be exposed 
to Unix in the next few years who have never used a 
computer before. This fact is responsible for the sudden 
appearance of quite a few organizations that will teach 
you or your staff how ta use Unix more effectively (see 
table 5). Most of these firms do their instruction in 
seminars and will do in-house courses; a few, such as 
International Technical Seminars, the Institute for Ad- 
vanced Professional Studies, and Structured Methods 
Inc., specialize in actual hands-on work with a Unix- 
based computer. User Training Corporation's courses are 
self-taught using audiodigital technology, which com- 
bines an instructor's voice with an actual session shown 
on your display screen, while the Computer Technology 
Group features video-tape-based training. 

My experience in training people with a wide range 
of expertise how to administer Unix systems, however, 
leads me to point out the following: It is not always a 
good idea to teach everyone how to use the system all 
at once. 

Many businesses that will be buying Unix computers, 
especially small businesses, will have little or no ex- 
perience with multiuser systems. With e-user micro- 
computers such as Apple or CP/M systems, it is fairly 
easy to control system use. Just limit computer access 
to those who must perform the work. When you begin 
putting terminals around the office connected to a cen- 
tral Unix facility, more people will get a chance to use 
the new machine, passwords will be passed around, and 
some people will experiment more than others. At this 
point, those who have some knowledge of the system 
are the most dangerous in terms of system integrity and 
security (ie. not having your sensitive files looked at, 
changed subtly, or even removed). Deliberate malicious 
acts are not the worry here—it's mistakes made while 
experimenting that can be dangerous (naturally, this 
doesn’t apply to software development environments 
where the highest priority is that your programmers 
learn the system). We have found that in many organiza- 
tions this is also the critical time when backup pro- 
cedures are still not totally worked out. 

Is this a plea for a return to the days of keeping or- 
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Operating System; 


Price 
$10,000 


Processor 
Unix; Onyx, VAX 


Company 

Logical Software inc. 
55 Wheeler St, 
Cambridge, MA 02138 
(617) 864-0137 


$295 l0 
$495 


Quadratron Systems Ine 
14542 Ventura Blvd. 
sherman Oaks, CA 91403 
(213) 769-8588 


Unix; 68000 


Schmidt Ássociales 

7 Mt Lasser Dr. 

San Rafael, CA 94903 
(415) 499-8001 


$400 Unix; 68000 


Sottest Inc. $250 
555 Goffle Rod. 
Ridgewood, NJ 07450 


(201) 447-3901 


Unix; PDP-11, 


68000, Perkin-Elmer 


Description 


Softshell, menultull-screen or Shell-like operation. Source code only, 
for OEMs primarily 


Configurabla Menu System: screen development package; can act 
like Fortune menu system with window axtensions 


‘menus: configurable menu system, lo make Unix easter for novice; 
good for administration and maintanance 


Menu Creation/Inlarprelation System (MCIS): error recovery, user 
profiles, inter-menu linking: easy to reconfigure 


Table 6: Menu systems or Unix Shell replacements that present a simple view of Unix for the novice user. 


dinary people away from the all-powerful computer? 
Hardly; just a cautionary note to those who are just 
beginning to administer a system of their own. Skeptics 
would do well to note that there are various ways of total- 
ly incapacitating a Unix system by a single command line. 
The point is that people who only have to do word pro- 
cessing might be better served, especially at the begin- 
ning, by a system set up so they can only do word 
processing. 

This is fairly easy to do. On any standard Unix or look- 
alike system, it is possible to force a particular person's 
log-in account to execute a given program rather than 
the Unix Shell program itself, as is normal. Thus, 
secretaries could be restricted to a word processor and 
data-entry personnel to an appropriate portion of the 
database system. Or users could be given an account that 
lets them choose among several different applications 
programs by means of a Shell program that they cannot 
exit without logging off the system. Users of Unix System 
Ill and later versions can also be assigned a restricted 
Shell, known as rsh, which prevents them from using 
someone else's directory, redirecting output of com- 
mands, or using commands other than those permitted 
by the system administrator. 

As people learn more about the system, their access 
to other commands can be expanded as necessary. Prop- 
erly handled, this expanding access technique is useful 
in exposing people gradually to the power of Unix, 
without overwhelming them with the sheer number of 
commands and options or opening the system to many 
novice users all at once. Some Unix-based systems are 
using thís technique already; for example, the Fortune 
32:16 computer implements the entire user interface as 
one large menu system that allows even a novice to 
follow logical steps in performing tasks previously 
reserved for “experts,” such as adding new users, back- 
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ing up the system, and installing new software. Mean- 
while, expert users can bypass the menu entirely. 

This type of menu facility can be created on any Unix 
machine by a competent programmer, but it may be 
easier to start from an established base. Table 6 lists a 
number of commercially available menu systems for a 
range of computers. While these are most useful to an 
OEM (original equipment manufacturer) or system 
house wishing to create a better working environment 
for clients, they might well come in handy for end-user 
organizations as well. 

Aside from adding menus, you can customize your 
Unix environment in many different ways. For instance, 
one of the biggest complaints some people make about 
Unix is the way the commands are named. The terseness 
that characterizes Unix is certainly most apparent in com- 
mand names like cp, mv, cat, and lpr. If you don't like 
them, it’s perfectly possible to change them. By becom- 
ing a super-user, you can just go into the /bin directory 
where most commands reside: 


$ su 

Paseword: 

# cd [bin 

# mv cp copy 

# my mv rename 
4 mv cal type 
my, nol found 

# rename cat type 
# rename pr print 
a 


(you forgot that you renamed the mv command) 


This will work, but imagine the confusion that would 
result when someone else attempted to use the normal 
terse command names. À more reasonable solution is 
to create new links to the command names, which essen- 
tially allows the same file (a command is, after all, just 


an executable file) to be called by more than one name. 
Text continued on page 274 
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for half the cost. 


Your Design Problems are Over 


Now available to you are the LSI 
circuits and software know-how needed 
for your own design and implementa- 
tion of an operational Bell 212^ 
compatible modem — all from one 
experienced source, Exar. 

Exar Delivers the Solution 

First, you get high technology, 
quality IC's that form the heart of a 
212A modem. The XR2123 CMOS 
Modular/ Demodulator provides the 
1200 BPS PSK function, the XR14412 
modem system performs the 300 
BPS FSK modulation/demodulation 
function required for 212A compatibil- 
ity and the XR2120 switched capacitor 
filter, also CMOS technology provides 
the 1200 and 300 BPS filtering 
requirements for the modern. 

But, Exar does not stop there. In 
order to implement these devices into 
a compatible Bell 212A modem, we 
have devised a simple and cost effec- 
tive trouble-free way to evaluate them 
in a system. Exar can provide you with 
a modem evaluation kit including 
these three devices, along with all the 
necessary supporting components, PC 


board, schematic and operating instruc- 


tions to minimize your design task. 
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Reliab 

By getting our KC's along with our 
know-how you make sure your 
modem will be right. 

With our LS 
components, you get 
a modem for about 
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LSI circuits reduce the 
number of necessary 
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More Modem Solutions 
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telephone communications compatible 
with Bell and CCITT standards to high 
speed transmission over 
wires, Modem types available inclu ulia 
are Bell Standard 103 (300 BPS FSK), 
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XR-14412 


XR-2193 1200 BPS PSK 
MOD, DEMOD 


, XR-14412 300 BPS FSK 
MOD/DEMOD 


XR-2120 FILTER 


PSK),V.23 (1200/75 BPS FSK) and 
V.26 (2400 BPS PSK). 

To round out a complete design 
Exar provides RS-232 line drivers and 
receivers for interfacing and a wide 
range of op amps to perform amplifi- 
cation and signal conditioning 
functions. 
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TELEPHONE 
LINE 


212A Compatible Modem 


The Solution is Available Now 
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The difference between an extra link and a copy of a file 
is that creating a link creates a new directory entry that 
points to an existing file and doesn't take up extra space 
in the file system. This is especially handy when creating 
links to large files like multimegabyte databases. 

However, this prevents ordinary users from creating 
their own programs with these names. 5o the easiest 
way is to change the order in which the Shell searches 
directories for your commands. This affects no one else, 
requires no special permissions, and can be changed at 
any time, but you must set up a new directory: 


# mkdir falias (create special directory for links to system files) 

# chmod +nwx falias (allow users to create their own alias files) 
(chmod 777 for those with older systems) 

# in fbin/mvy Jaliasjrename (create some new names for system utilities) 

f In foinicp faliasicopy 

8 In foinded /alias/edit 

a (become a regular user again) 

$ echo $PATH {show current execution search path) 

bin:fusdbin 

$ ed profile (create file to be executed at log-in time) 

?. profile 

a 

PATH= ‘Jalias/binJustbin (search /alias directory before system default) 

w 

27 

q 

$ 
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Why must you be a super-user to do this? The /bin 
directory is generally on a different logical file system 
than the users' personal directories. Due to the way the 
link command works, you can't link across different file 
systems, so it is impossible for a regular user to create 
a set of links under that user's home directory to system 
files. 

What about the $PATH we used? Like the other vari- 
ables beginning with a dollar sign ($), this is interpreted 
by the Shell. The $PATH may be shown (with the echo 
command) or changed at any time, much like an or- 
dinary variable in C or BASIC. And .profile is simply a 
file that the Shell executes if the file is found in your 
home directory when you log in; it's expected to hold 
a number of Shell commands and is typically used to 
set up your terminal characteristics and default execu- 
tion path. It can be changed easily and so is ideal for 
starting novice users off with certain programs. Another 
popular Shell variable to modify is the prompt, which 
you can change to whatever you want in the following 
manner: 


$ PStz"Yes, master: "' 
Yes, master. 


The .profile is called login on systems using code devel- 
oped at the University of California at Berkeley (UCB) 
or derivations from that code. UCB systems will also 
have a Shell command called alias that performs the 
same function as this $PATH modification. Otherwise, if 
you wish to accomplish aliasing (rename commands) on 
an individual basis without being the super-user, it is 
necessary instead to make each new command simply 
a one-line shell program: 


$ cd (go to your home directory) 
$ mkdir bin (create a personal command directory) 
$ cd bin (go to it!) 
$echo'mw $" > rename (put the system commands in your selected 

file names) 


$ echo ‘cal $" > type 

$ echo ‘grap $" > search 

$ echo ‘pr «132 $* Iipr &' 5p (refer to last month's article) 
$chmod +x * (make these files executable, or chmod 744) 
T. (go back "up* one level to home directory) 
$ ed .profile (modify your profile to include the new directory) 
27 


C 
PATH=:$HOME/bin:/alias:/bin:fusnbin 


bdo di EN 


Because this is something any user can do, variations 
of this technique are usually discovered eventually by 
anyone who wishes a customized environment. Natural- 
ly, these short shell programs can be made longer; per- 
haps setting up particular files or directories to be used, 
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diskettes : 
$1.29 each! 


Now get Wabash Quality at a CE Price 

For over 17 years, Wabash has been making high quality 
and dependable computer products, Wabash diskettes 
are made to provide error-free performance on your com- 
puter system because every diskette has been totally and 
hypercritically tested. Since you can now buy Wabash 
computer products directly from CE, the world's largest 
distributor of magnetic media, you can now get maximum 
savings on every order. You can even order toll-free. 


New Wabash Six Year Warranty 

The quality of Wabash diskettes is strassed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life, Than, to keep out foreign 
particias, a unique heat seal bonds the jacket and liner 
together to help prevent contamination. After 100% hyper- 
critical testing and certification, Wabash then packages 
each diskette, (except bulk pack) in a super strong and 
tear resistant Tyvek” evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. Wabash diskettes are so 
very rellable that Wabash now offers a six year warranty in 
case of defects in materials or workmanship on all diskettes 
purchased directly from Communications Electronics. 


New... Wabash Diskette Duplication Services 
Communications Electronics has teamed up with Wabash to 
provide a single-source solution for the diskette duplication 
requirements of software developers, OEM's and distributors. 
Ali service is in-house, to give you fast, dependable service. In 
most cases, delivery can be completed in five days. Whether 
you requira 100, 1,000, or 10,000 copies per week, call CE 
first for a no obligation price quote. For additional information, 
please write us on your letterhead with your requirements. 


pE Dunne 

SAVE ON WABASH DISKETTES rice 

Product Description Part a J vd k (8) 
B" SSSO IBM Compatible (128 B/S, 26 Sectors) F111 1.89 
&8" SSSD Shugart Compatible, 32 Hard Seclor FSTtA 1.89 
B" SSDD IBM Compatible (128 B/S, 26 Sactors) F131 2.39 
8^ DSDD Solt Sector (Unlormattad) F14A 2.99 
8" OSDO Soft Sector (256 B/S, 26 Sactors) Figa 2,99 
B" DSDD Soft Sector (512 S/S, 15 Sactors) F145 2.99 
A” OSDO Soft Sector (1024 B/S, 6 Sectors) F147 2.89 
59" SSSD Soft Sector w/Hub Ring MITA 1.49 
5%" Same as above, but bulk pack w/o envelope M1T1AB 1,28 
593" SSSD 10 Hard Secior w/Hub Ring M414A 1.49 
5%" 555D 18 Hard Saclor w/Hub Ring M514 1.48 
SW” SSDD Soft Sector w/Hub Ring M134 179 


5" Same as abova, bul bulk pack w/o envelope M13AB 1,68 


5%” SSDD 10 Hard Sector w/Hub Ring M434 178 
SY” SSD 16 Hard Seator w/Hub Ring MBIA 1,79 
5%" DSDD Soft Sector w/Hub Aing MTAA 2.69 
534" Same as above, but bulk pack w/o anvelope M14AB 2.49 
5%" DSDD 10 Hard Sector w/Hub Ring Madd 2.69 
5%” DSDD 16 Hard Sector w/Hub Ring MS4A 2.69 
SW“ SSOD Soft Sactor w/Hub Ring (88 TPIJ MI5A 2,59 
5%” OSQD Solt Sector w/Hub Ring (88 TP) M168A 3.B9 
ive’ Tyvek Diskette Envelopes-Pricepear100 Pack TES 12.00 


SSSD = Single Sided Singla Denaily; SSDU = Singie Sided Double Dansily, 
DSDG= Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 
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Quantity Discounts Available 
Wabash diskettes are packed 10 
disks to a carton and 10 cartons 
to a case. The economy bulk 
pack is packaged 100 disks toa 
case without envelopes or labels. 
Please order only in Increments 
of 100 units for quantity 100 
pricing. With the exception of 
buik pack, we are also willing to 
accommodate your smaller or- 
ders. Quantities less than 100 
units are available in Incraments 
of 10 units al a 20% Surcharge 
above our 100 unit price. Quan- 
tity discounts are also available. 
Order 500 or more disks at the same time and deduct 1%; 1,000 or 
more saves you 2%; 2,000 or mora saves 3%; 5,000 or more saves 
4%; 10,000 or more saves 5%; 25,000 or more saves 6%; 50,000 
or more saves 7%, 100,000 or more saves 8%, 500,000 or more 
saves 9% and 1,000,000 or more disks earns you a 10% discount 
off our super low quantity 100 price. Almosi all Wabash diskettes 
are immediately available from CE. Our efficiant warehouse 
facilities are equipped to help us get you the quality product you 
need, when you need it. If you need further assistance to find the 
flexibla disk that's right for you, call thé Wabash compatibility 
hotline. Dial toll-free 800-323-9858 and aak for your compatibility 
representative. In lilinois or outside the U.S. dial 312-593-6363 
between 9 AM to 4 PM Central time. 


Buy Wabash Diskettes with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, we recommend you phone yaur order directly to our 
Computer Products Division and charge it to your credit card. Be 
sure to calculate your price using the CE prices in this ad. Written 
purchase orders are accepted from approved government agen- 
cies and most well rated firms at a 30% surcharge for net 30 
billing. For maximum savings, your order should be prepaid. All 
sales ara subject to availability, acceptance and verification. All 
sales are final. All prices ara in U.S. dollars. Prices, terms and 
specifications are subject to change without notice. Out of stock 
items will be be placed on backorder automatically unless CE is 
inatructed differently. Minimum prepaid order is $50.00. Mini- 
mum purchase order $200.00. All shipments are F.O.B. Ann Arbor, 
Michigan U.S.A. No COD's please. Non-certified and foreign 
checks require bank clearance. 


For shipping charges add $8.00 par case or partial 
case of 100 B-inch flexible disks or $6.00 per case or 
partial case of 100 5W-inch mini-diskettes for U.P.S. 
ground shipping and handling in the continental LI. S.A. 


Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa 
or Master Card, you may call and place a credit card order. 
Order toll-free in the U.S. Dial 800-521-4414. In Canada, 
order toll-free by calling 800-265-4828. If you are outside 
the U.S. or in Michigan dial 313-994-4444. Telex anytime 
810-223-2422. Order your Wabash diskettes today. 
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Ishell: A Unix Information-Retrieval System 


Ishell is a simple data-retrieval system comprising a data file 
of logical records and the associated Unix Shell command files that 
process the data file and produce a formatted report. Implemented 
with selected system utilities found on Unix, Ishell may be used 
to keep track of almost any kind of data, from a project develop- 
ment team's ideas-and-documents file to a writer's drafts of dif- 
ferent articles and their reference documents. 

Each record in the data file consists of a series of physical records, 
The first physical record contains up to four fields: the logical record 
identification number, a capital N (standing for name or title), the 
record title, and an optional locator field. Subsequent physical 
records contain three fields: the logical record ID, a capital K (for 
keyword), and a freeform content line. For example: 


000199:N:Spectragraphics: work file cabinet 

000199:K:System 1250—a 16-color raster or graphics display 
000199:K:system that emulates the IBM 3250 graphics display 
000199:K:system. Local or remote configuration, supports 
000199:K:up to 4 workstations per controller or up to 64 
000199:K:workstations per channel controller. 


The logical record ID—000199, in the example—is a sequen- 
tially assigned number that links together the physical records into 
one logical record. It has meaning only to the Shell programs and 
never appears in the output. The record title and locator field— 
Spectragraphics and work file cabinet in the example—are con- 
text dependent and may be used to describe the data entry and 
a particular physical {i.e., noncomputer) location where the source 
data may be found. The locator field, in particular, permits anyone 
who may access the data file to find further information on the data. 


Using Ishell 

The data file is called ishell.data, and it may be edited with any 
standard text editor available. You must assign a new logical record 
number for each product or project to be entered into the system. 
Following the format of the previous example, a short article may 
be entered, and keywords may be input on lines of their own. This 


or sending a series of contro] sequences to a terminal 
or printer. Once you learn how easy it is to set up things 
the way you want, you are likely to be more interested 
in creating your own small applications programs. 


Some Real Examples 

The classic example of a “home-built” application on 
Unix is that of the personal phone directory. I'll show 
you how this can be done and suggest some methods 
of improving it as we go along. Then we'll explore some 
more elaborate applications that can be constructed 
using standard Unix utilities. 

À phone directory can be as complex or as simple as 
you wish. I’ve seen some people go to the trouble of writ- 
ing a program that would format names, addresses, and 
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will facilitate later retrieval by use of the dictionary file ishell.dict, 
which may be created by running the program create.dict. 

You search the data file by following three steps. First, find the 
appropriate terms to search for by looking in the dictionary file. 
Next, edit the file awk.search to contain the string to look for by 
using a proper Boolean equation. Then run the ishall program, 
which will automatically display the information thus found. The 
output file ishell.out contains this information and may be printed 
or edited further. 


Program Logic Flow 

The commands used in the Ishell information and retrieval 
system are shown in listing 1. The ishell file contains all the com- 
mands necessary to perform the search. The awk.Jong program 
creates one long physical record for each set of logical records with 
the same record ID in the data file. The output is directed both 
to the ishell.long file and to the search program awk.search. This 
program creates a sorted list of record ID numbers matching the 
search criteria called ishell.list, which is them joined to the 
ishell.long file and piped to sort to create the ishell.sort file. Finally, 
the awk.short and awk.out programs are used to format the selected 
output file ishell.out and direct it to the terminal. 


Improvements 

Ishell ts not a fast or particularly user-friendly system, but it 
does illustrate the concept of developing a useful tool with Unix 
utilities, Much faster searches, if quality of output is not impor- 
lant, may of course be done by searching the data file for a par- 
ticular keyword using grep, finding the matching record ID 
numbers, and using grep again for those ID numbers, thereby find- 
ing all associated entries. 

A Shell or C program could easily be constructed to accept and 
prompt for user input, automatically assigning record ID numbers 
and adding the N and K fields. Menus and prompts for keywords 
to search on could be added. But as tt stands, Ishell will run on 
virtually any Unix or Unix-like system as is; just type in the pro- 
gmms given in listing 1 and your data, 


phone numbers and provide menus for selection by 
category. Most people will just want something simple 
to understand and use. The simplest directory is mere- 
ly a file of names and phone numbers: 


Joe Blow — (201) 666-1913 

Ela Fitz — (415) 339-9001 

Ada Lovelace — (800) 543-7895 

Rosanne Rosannadanna = (212) 986-1717 
Anna Stasia — (201) 310-4697 

Tricia McMillan — 44/01) 276-709 


After creating your file, which I'll assume is named 
phonelist or something similar, the simplest way to retrieve 
data from it is to use the string-and-pattern finding pro- 


Listing 1: Command files for Ishell, a simple data retrieval system. 
Programs copyright © 1983 Access Technology Inc. 
Ishali, 


rm ishsll.list ishell ashell, sort 


Li.aut 1m 
tae imhell 


eg + rar 
awk, -f guk, long i1¢heil data | rae "long | evk -f ak.saarch > i&hall.list 
join -j1 1 -33 1 -t: "irc enn ey Meus. | sort -fti +2 -3 sishsll.sort 
wk -E mwk.short ishell.sort ( mk -f &vk,out | tee imhajl.cut | cat 


erezte. diot; 


E&wr -2 kwk.decreata ishell.data | sort -u +4ict.tap 
cat ahell. pam dict.tmp > ishell.dict 
ra dict, tap 


agwt.dcrsate: 


BEGIN {FS = *j*] 
(if (52-7 e") 
(print €) » "imhell.nama" 
next 


(print - 
j 
ank. longt 


WEGIB (F8 = F” j OFS — "i^ | 
(LE (ER — 1) 
(printl,¢*aer" "Agi" "Aga "Asa", #1, 92, 93, 34) 
prev = 81 
ruat. 


TL (#1 l+ prev) 
(printf ("An") 
printf (Hua "Bas" "Rai" u lA a1. 92, 81, 94) 
prev = 4} 
m 


(printf ("1s:*, 93 ) 
] 


printé ("Am") 
* 000} 
[af (81 le prev) 
(printf ["*n"1 
print 92 
prev = 41} 
alse print $2} 


aik, Short: 


BEGIN [FS = "3" 9 OFS = i>} 


(printf ("n") 
peint£ ("has” “eer”, record, 84) 


ek Geach: 


BEGIN (rs = "1° 4 OPE = “rn , print "0000:*| 
{af (40 * Ae im pet af) 
[pranti ("taAa $1)) 


gram, grep: 
$ grap Joe phonelist 
Jos Blow (201) 666-1913 
$ 


You can find all the New Jersey listings just as easily: 


$ grep 201 phonelist 
Joe Blow (201) 666-1913 
Anna Stasia — (201) 310-4697 
$ 


The first improvement to be made is to make a com- 
mand that knows the name of the phone number file: 


$ echo ‘grep $1 phonelist > phone (create a Shell program) 


$ chmod +x phone (make it executable (or use chmod 744)) 
$ phone Anna (and try it out) 
Anna Stasia (201) 310-4697 

$ 


This is easier to type, and you don't have to remember 
the name of the phone file. But suppose you're in a dif- 
ferent directory when you want to look up someone's 
number? We have to build the fully qualified name of 
the file into the phone command, so that it should now 
read: 


grep $1 SHOME/phonelist 


Using the Shell variable $HOME (which is equivalent 
to spelling out the entire name of your actual home direc- 
tory) not only saves typing but lets the system do the 
thinking, keeping the program as general as possible. 
You can substitute your home directory for the $HOME 
used here, but that's not recommended because system 
administrators have been known to move things around 
over the weekend. Besides, this keeps even your Shell 
programs portable: you can use them as is on another 
system or allow your friends to copy them without hav- 
ing to do a lot of editing. Speaking of your friends, 
maybe you don't want anyone else to see your personal 
phone list: 


$ chmod go» phonslist 
$ Is 4 phonelist 

JW-—- | dave 

$ 


(or chmod 600 phonelist) 


184 Apr 14 16:25 phonelist 


Now nobody but you (and the super-user) can read 
your phonelist. But the super-user can't read what he 
doesn't know about! Renaming your file to .phonelist will 
work on most systems so that listing your files won't 
reveal it exists (don't forget to change your phone program 
too) because files and directories whose names begin 
with a period are not shown by ls unless a special op- 
tion is used. 

It must be noted at this point that the grep program 
is sensitive to upper- and lowercase; in particular, you 
can't type phone anna and expect to get Ms. Stasia. Care 
must therefore be taken when entering the command 
line. If you don't want to continually press the shift key, 
you can convert the entire phonelist file to lowercase: 


$ tr Az)” "Taz]" < .phonelist» temp (translate all letters found, 


in order) 
$ mv temp .phonelist 
$ phone joe 
joa blow — (201) 666-1913 
$ phone anna 
rosanne rosannadanna {212} 986-1717 
anna stasia — (201) 310-4597 
$ 
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The second example above shows that this conversion 
also means less precision in interpreting your requests. 
But sometimes “too much” output can be helpful. If you 
add the name of each person's company or job title to 
their entry in your "phone book,’ you can search by this 
information as well as name. Or adding the address 
(make sure you keep one entry to a line) allows you to 
search by city or state. This extra information comes in 
handy when you forget the exact name of the person you 
were looking for but know some other information about 
her or him: 


joe blow (201) 666-1913 kokomo travel agency 

alla fitz (415) 339-9001 audiotapa testing 

ada lovelace (B00) 543-7895 structured programming group 
rosanne rosannadanna (212) 986-1717 snl newsbreak 

anna stasia (201) 310-4697 salty czardine company 

tricia memillan 44(01) 276-709 mouse computer inc. 


If you wish to develop this idea further, look at the 
options available to you using some more Unix utilities, 
such as awk, sori, cul, and paste. These, along with the 
programming constructs available as part of the Shell, 
can provide you with all sorts of fancy formatting fun. 
Data entry may be controlled by another Shell program 
or a C program especially written for this purpose. 

Such usefulness has not gone totally unnoticed by the 
commercial community. For instance, a mailing list/form 


AT LAST! 
an easy to use, easy to learn 


applications generator for 
CP/M* users e eda 


Introducing The BAG™ . With 

this new sofrware, you will 

develop business applications in 

minutes and hours as apposed to werks 
and months. The BAG is ro software 

as the microprocessor fa to hardware. 
Why waste time and money developing 4 
applications that may not "i your 
future requirements. The BAG 

Is the only viable answer. 


Take this ad ta your local 
comparer dealer for a free 
demonstration and 
$100.00 off thc pure chase 
price. 


- 


E cs my 
CANNED SOFTWARE CORP. 
800-641-2034 l IT WORKS 


417-281-0298 
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letter package called Leverage (see table 1) implements 
data entry and screen formatting with C programs and 
uses grep for searches, nroff for creating form letters, and 
awk programs for printing formatted lists and labels. 
Other firms have similar products, some of which use 
fewer system utilities and more proprietary programs; 
these tend to be more expensive but have better perfor- 
mance. If you don't mind a bit of typing, a simple yet 
complete data retrieval system can be built using stan- 
dard Unix utilities (see the text box “Ishell: A Unix 1n- 
formation Retrieval System"). 


A Few More Programs 

À word or two should be written about awk. This is 
a C-like string-handling language that is used for 
manipulation of data files; in particular, it is good for 
writing quick programs that scan for strings, rearrange 
data fields, and take action based on the contents of a 
file. Again, see the Ishell text box for some examples of 
awk programs. 

Mentioned earlier, the programs developed at Berkeley 
(usually referred to as UCB) have been a major addition 
to the world of Unix software. One of the most useful 
UCB programs is the screen editor vi, which has spread 
throughout the Unix community so quickly that AT&T 
is now distributing it with Unix System V. The UCB C- 
Shell was created as an alternative to the standard Unix 
Bourne Shell developed by Steve Bourne at Bell Labs. 
The C-Shell has several unique features, such as the 
ability to repeat or edit previous commands, the alias- 
ing mechanism described before, and expansion of 
various special characters to save typing. Other UCB pro- 
grams include more, which lets you read a file a screen- 
ful at a time; finger, which displays detailed information 
about each user on the system; and apropos, which helps 
you search the online programming manuals for infor- 
mation by keyword. Most UCB programs have been 
created specifically for the purpose of making people's 
work with Unix easier. 

We've examined some more Unix commands and fa- 
cilities and some of the diverse applications available on 
Unix-based machines, seen how to customize the en- 
vironment, and tasted the flavor of home-built applica- 
tions. Next months article will examine some of the cur- 
rently available computers running Unix, the different 
software implementations of Unix, and what can be ex- 
pected in the next few years. 


Thanks to Rosemary Simpson, director of educational systems at Access 
Technology Inc. for the ISHELL material, to Rob Coben at Polymorphic Sys- 
tems Inc. for the use of its Pixel computer, and to my wife Susan for digging 
through back issues of Unique and compiling the tables. 


David Fiedler (Infopro Systems, POB 33, East Hanover, NJ 07936) is the 
editor of the monthly newsletter Unique: Your Independent UNIX and 
C Advisor and the magazine UNIX Review. He is also an analyst for The 
Perchtoell Corporation, a consulting firm assisting management of companies 
using Unix. 
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The intelligent intelligent modem 


for the Epson QX-10. 


Link your QX-10 to the world. A world of information. 

Across the street. Across the country. A meeting _ 

of minds at 300 bps. ComMunicator. It qa. 

it answers. Automatically. con ! 

It links through the phone line. Direct i 
connection; all inside. Out of sight but _ 

not out of contact: a speaker 
confirms dial tone, confirms. | 


> S. a ! 
INTERNATIONAL INCORPORAIED 
3701 Skypark Ör.» Suite 120 * Torrance, CA 90505 » (213) 373-0280 
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Way back in 1534, a Venetian scholar 
wrote a text that standardized the 
techniques of modern bookkeeping. 
And up till 1979, there werent a lot 
of real improvements in the way 
people did spreadsheets. You still 
had to enter all your figures by hand. 
Run all the totals yourself. And when 
you had to make a few changes, you 
had to run the totals all over again. 
Then along came a program that 
let you create spreadsheets on a 
personal computer Without touching 
a pencil. Or adding anything by hand. 
Best of all, this new program gave 
you the freedom to look at your bal- 
ance sheet a dozen different ways if 
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you felt like it. Because all you had 
to do was change one figure, and the 
computer would refigure everything 
else for you. Automatically. 

Like most breakthrough ideas 
though, this original spreadsheet 
program had a few things that defi- 
nitely needed improvement. For in- 
stance, all the columns had to be the 
same width. And the entire system 
took about 20 hours to learn. 

So we developed SuperCalc? 
which was such a giant step in the 
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years 


world's 
mostadvance 
spreadsheet. 


right direction that it became a best- 
seller Over 250,000 copies in only 
18 months. 

Today, we've gone even farther. 
After talking with thousands of cus- 
tomers, we've found a lot of impor- 
tant new features you'd like to have. 
And we ve built them into the world's 
most advanced spreadsheet. 

SuperCalc?. 
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With SuperCalc? you 
get all kinds of fea- 
tures that have never 
been possible before. 
Like custom format- 
ting capabilities. Auto- 


step by step. And an AnswerKey" 
that gives you instant help right on 
the screen. Because of these fea- 
tures, you can actually create your 
first spreadsheet in 10 minutes flat. 
Even if you ve never used a compu- 


— b it. 


matic consolidation. Sorting. And 
more. Take a look at the spreadsheet 
below, and you'll see just how much 
we're giving you. 

Best of all, we made it just as easy 
to use as the original SuperCalc. 
Theres a self-paced starter guide 


ter before. 

SuperCalc? is available for the 
IBM PC and XT. Where it can run in 
full color. With full memory. Even on 
hard disk. It's also available for CP/M, 
CP/M-86, MS DOS andother opera- 
ting systems, so you can use it with 


But with all its advanced features, 
SuperCalc? is the same price as the 
original SuperCalc. Only $295, sug- 
gested retail. We're also offering 
SuperCalc for only $195. And an up- 
grade to SuperCalc? whenever 
you're ready. 

So. If you've always thought there 
had to be a better way to do your 
spreadsheets, stop by your closest 
computer store. And take a good 
look at SuperCalc? After just 10 min- 
utes, you wont want to do one more 


that shows you exactly what to do, most popular personal computers. spreadsheet the old way. 
1983 Combines 
any number of spreadsheets Calendar/date 
—automatically! capabilities. 
ia Á ý P Percentages. C 
COMPANY CONSOLIDATED MONTHLY PAYROLL 
®!:' Today’s Date 4/15/83- Deduction Percentages a 

a Payroll Start Date 4/ 17/83 Fica -—— &, 7007 ‘ 

1 Days this period 15 SDI BA ` 
9| Recalculate YTD Y/N ? N User-set decimal places. |» 

| Gross Total Net YTD à 

Emp# Employee name Status Salary Deduct Pay Gross 3 
C | mm m——— —M —À— — — ff eg a IER : 

] 34 Adams M $1,100.00 ( $82.50) $1,017.50 $56,200.09 
[5 49 Beckette - $750.00 ( $56.25) $693.75 $5,259.99 1 
i 84 Johnson S $850.07 ( $63.75) $786.25 $5,950.00 BL 

' 92 Jones | M $900.00 ( $67.50)  — $832.50 $6,300.09 " 

! 12 Samson 8 $560.00 ( $42.00) $518.00 $3,920.99 7 

| 19 Santos M $650.00 ( $48.75) $681.25 $4,559.00 ML 

| 45 Smith _§ $700.00 ( $52.50) $647.58 X $4,990.00 ko 
^ [—1—1—1—1—1—1—1——$—1—* —1—3—]1—1—— t—1—£—£— (3E 3——Tr1—1—1—3$—14$—t—1$—1t— T ——773—31-—$—1—1418——1:—1—1—3—1—31—3F—1—1— — P—1—3—1—1—1—L—31—1i—1:]—1—1— 3 L—1—1—1—1—1— 1—1—1—1—1—1 3! 
Total # employees 7 Floating $ signs. Embedded commas. |:|§ 

a| Total Gross Salaries (189’s) $55.1 nA ; s 
be Total Deductions (108"s) $—4.1 Negative numbers in ( ). "d 

^ Total Net Pay (1ØØ's}\ | $51.0 he 
Arrange reports 4 { 

numerically or Numbers in 100s or 1000s. " 
alphabetically, ^ í 
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Introducing... 
The IS PipeLine Random Access Printing Buffer. 


Insert pictures, [shot or spread-sheet data Into reports. Duplicate 
form letiers—automatically changing addresses on each. Now, all 
your programs can work together to produce printed output, 


| ! For the first fime ever, here Is a buffer that not only frees your fast com- 
puter from your slow printer but also allows you fo rearrange, compose 
and copy your data on its way to the printer. 


e Random Access Printing—stores paragraphs or pictures for printing 
in any order—any number of times. 

a FIFO Printing conventional first-in first-out operation. 

* Compression of data for efficient utilization of memory space. 

e Ability to interrupt long-term buffer operations for straight-thru short- 
term printing. 

2 Simple Erase feature to clear buffer. 

® Automatic duplication capability. 

s Easily expandable, by you, from 8K Bytes to 428K Bytes. 


The IS PipeLine is Universal—it works with any parallel (Centronics ' — 
style) computer/printer combination. A special version is available for 
PKASO" Printer Interfaces. 

The IS PipeLine is a self-contained unit wlth operating manual, cables 
and power supply included. 

For more information on the truly revolutionary IS PipeLine Random 
Access Printing Buffer, call us today. 


interactive Structures Inc. 
146 Montgomery Avenue 


Bala Cynwyd, PA 19004 le s mea yx em os 
Telephone: (245) 667-1743 Cent Odemais of Centronics Dato Computer Coro 
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Just Rewards for Programmers 


In the microcomputer industry, it’s not always obvious 
how to divide up the profits 


To paraphrase Gilbert and Sulli- 
van, the programmer's lot is not a 
simple one. Some have superstar 
status, and others crank out code for 
a weekly paycheck. Some work for 
equity, others earn royalties based on 
retail prices that range from a few 
dollars to hundreds of dollars. 
Dividing up the profits is done in 
many ways. But the issues that burn 
in programmers’ and publishers’ 
minds are the same; who gets the 
money, and who handles pricing, 
distribution, and marketing? 

The corollary, “Who ought to get 
the money?” depends on the origi- 
nality of the idea, who developed it 
and whether it changed, the difficul- 
ty of the coding and who did it, and 
the breadth of distribution and mar- 
keting and who manages and funds 
it. Arrangements vary enormously 
within the industry. Let's look at a 
few examples drawn from actual 
events. 
| Eagles Nevelstorm shut 

CASE down the computer and 
began locking up. Once 

#1 again, he was the last 
ane to leave the office. 

The company had sure changed since he 
and a few others put old Dynamodata on 
the market a couple of years before. Some 
things were good—for one, the company's 
newly Hired product manager seemed to 
like the idea the design team had con- 
ceived. A fully integrated multiwindow, 
artificially-intelligent, mouse/touch- 
pad/voice-driven, omnitasking, full-color 
graphic videotext communications pro- 
gram was finished. That should satisfy 


by Barbara Robertson 


the marketing guys, thought Eagles. And 
it looked as if the team could actually pro- 
duce the product, what with all the 
money available for people and machines 
from Dynamodata's profits. Of course, 
the programming team wouldn't be see- 
ing any royalties on this one, but the pro- 
grummers' salaries and benefits were 
good, and the product's success might 
mean the company would go public. 
Eagles wondered if the new programmers 
had been offered stock options when they 
were hired. Hed heard they had to work 
a year first, but there didn't seem to be 
any hard-and-fast rules yet. 

In this case, the idea is a marketing 
department decision that has been 
refmed by a design team and product 
manager and will be programmed, 
documented, marketed, and distrib- 
uted by other members of the com- 
pany. The product clearly belongs to 
the company. The programmer can 
negotiate for rewards within the 
range of traditional corporate bene- 
fits: salary and stock options. Here 
the programmers are not stars but 
part of a team. In this environment, 
programmers and designers are in 
the same position as most inventors 
working for large corporations. The 
corporation owns the copyrights. 

Inside an iuy-covered 

CASE | garage in East Suburbia, 
California, Joe Machine- 

#2 code debugs the last 
routine for Superpro- 

gram. Superprogram Manuals line the 
hallways of his house, proof sheets for the 
first ad are on the bulletin board, and a 
carton of blank disks sits in the corner 


ready for the orders to start rolling in. It's 
been a long, hard year. The house is mort- 
gaged to the hilt, but the program ts done, 
and it's all his—every last dollar that rolls 
in. That is, if anyone sees the little ads 
he has placed in the back pages of several 
magazines. 

Joe Machinecode's case is easy. The 
program is his idea, and as long as 
he does all the work and invests only 
his own money, he determines the 
price and reaps 100 percent of the 
profits. While this may seem an ideal 
arrangement, it's becoming more dif- 
ficult for such "garage" software pro- 
ducers to compete, and Joe may find 
that he doesn’t have the same talent 
for business, marketing, and cus- 
tomer service that he does for pro- 
gramming. Let's look at two ways [oe 
might get help and what will happen 
to his 100 percent in each case. 

First, let's assume that Joe decides 
the documentation needs to be im- 
proved, so he hires Chris, a writer. 
Chris makes suggestions about the 
user interface that Joe incorporates 
into the program and also introduces 
Joe to a product manager at the Gen- 
eral Enormous Software house. Gen- 
eral Enormous Software decides to 
buy exclusive rights to the products. 
Joe pays Chris a flat fee, takes the rest 
of the money, and moves to a tropical 
island. 

Meanwhile, General Enormous 
Software does market research 
studies, modifies the program to 
meet those studies and fit in its prod- 
uct line, mounts a massive advertis- 
ing campaign, puts the product and 
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Assembly Language 
W. Douglas Maurer 


By far tha most complete, most 
professional and best written of the 
many books available today on the 
assembly language of the APPLE 
computer. The LISA assembler for the 
APPLE ll is completely described, and 
there is an extensive section on 
debugging methods. The book 
contains 300 exercises (with solutions 
to half of them), making it an excellent 
selection for a college or high school 
text, or for independent study. A 
knowledge of BASIC (or FORTRAN 
or PASCAL) ts assumed, but no 
hardware knowledge is required. 
A diskette, which requires a LISA 
assembier, is available for use with the 
book. September, 1983. $17.95, 
0-914894-B2-X. Diskette, $15.00. 
0-914894-85-4. 


Computational 
Aspects of VLSI 
Jeffrey D. Ullman 


This excellent, comprehensive new 
book on algorithms and the VLSI 
revolution introduces the NMOS 
circuit design and describes a number 
of design systems, inctuding CHISEL 
{a preprocessor of C). LAVA (a sticks 
language); igen (a logic language, 
and SLIM (a controller design 
language). Algorithms for compiling 
such languages into layouts are 
| discussed, as well as algorithms for 
implementing design tools like circuit 
extractors, design rule checkers, 
simulators, and automatic routers. The 
book covers many other areas of 
VLSI. Order your copy today. 
September, 1983. $32.95, 0-914894- 
95-1. 
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its documentation in a box, and ships 
it to distributors who have no trou- 
ble putting it into shelf space already 
set aside for General Enormous in 
the retail stores. The product, which 
sells for twice the price Joe had in 
mind, is a great success. It's named 
Program of the Year in Computer Trade 
Weekly, and after two years its gross 
sales reach several million dollars. 
The software house makes a profit of 
40 percent. 

Would Joe have been better off on 
his own? How much more would he 
have made if he had negotiated for 
a Share of royalties or kept some dis- 
tribution rights rather than agreeing 
to sell the exclusive rights to his pro- 
gram? And what about the writer 
who improved the user interface and 
introduced Joe to General Enormous? 
Did she deserve a share in the prof- 
its, too? Or did the contributions 
made by General Enormous far ex- 
ceed those of Joe and Chris? 

Let's forget about General 
Enormous for a moment and follow 
Joe on an alternate route as he 
decides to sell his program to a soft- 
ware publisher. After making a num- 
ber of phone calls, Joe Jearns that 
before publishers will consider buy- 
ing his product, they want a one- 
page proposal that describes the 
product, outlines the market for it, 
details what compensation Joe ex- 
pects to receive, and gives his back- 
ground and qualifications. The pub- 
lisher notes that only one out of every 
200 programs submitted is usually ac- 
cepted. Joe’s proposal makes it 
through the first round at a publisher. 
He submits the documentation for 
the second round, and finally he gets 
to show his program. On acceptance, 
the publisher draws up a contract for 
exclusive rights that entities Joe to a 
10 percent royalty based on 
wholesale revenue. 

Next, the publisher's documenta- 
tion department rewrites and pack- 
ages the manuals, the marketing de- 
partment makes design changes that 
Joe implements with the help of the 
in-house programming staff, and Joe 
adds several changes of his own with 
the consent of the marketing depart- 
ment. The publisher signs an OEM 
(original equipment manufacturer) 


agreement with a major hardware 
vendor, giving the vendor exclusive 
rights. The product's success seems 
guaranteed. The hardware vendor 
determines a retail price that is con- 
siderably higher than the publisher's 
wholesale cost. 

Did Joe get his fair share? What if 
his toyalty had been based on the 
retail price? Could he have retained 
some rights? After all, the product 
was his original idea, and he did 
most of the programming. The soft- 
ware publisher, on the other hand, 
contributed to the design, and the 
company's marketing expertise re- 
sulted in the OEM contract that en- 
sured a large sales volume. 


Mary came up with the 

C A SE idea for Spelldata 

| Dumptruck in the mid- 
| #3 dle of rush-hour traffic 
on the way to work one 


morning, Because she didn't know the 
first thing about programming, she talked 
the idea over with Rob, and he agreed to 
write the code in his spare ime. As soon 
as Rob had a good working demo of the 
program, he and Mary realized they had 
some decisions to make. It looked as if it 
might take years to complete the program 
on a spare-time schedule. 

Starling a company didn't sound like 
much fun. Neither Rob nor Mary knew 
the first thing about marketing, distribu- 
tion, or attracting venture capital, but 
they knew that they wanted to continue 
working on the product, They decided 
that even a modest royalty on a lot of sales 
would be preferable to 100 percent of a few 
sales and a lot of headaches. So they took 
their demo to a publisher. The publisher, 
well-funded and full of sparkling 
show-business ideas, agreed to give them 
an advance against royalties to complete 
Spelldata Dumptruck and introduced 
them to a programmer who could help 
them get it finished quickly, The 
publisher agreed to give Rab and Mary 
full credit, use their names in the promo- 
tion, package the product, determine pric- 
ing and marketing strategies, and provide 
distribution. 

How are the profits divided in this 
case? The idea is Mary's, but without 
Robs programming expertise, it 
would never have become a reality. 
And because the code is the product, 
Rob might argue that he deserves 
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Prowriter 


Okidata Microline 92 
$524.88 ups DELIVERED 


An exceptional printer (even Creative 
Computing thought so). The Microline 92 has 
80 columns, a 160 cps draft mode & a 40 cps 
correspondance mode, 10, 12 & 17 cpi, all with 


double widths, enhanced print (at 80 cps}, 
subscripts, superscripts & backspacing. Full 
dot addressable graphic capability (72 X 72 
dpi) included. Pin & friction feed standard, 
adjustable tractor optional ($59.88). RS-232C 


120 cps, 4 fonts (includes 


proportional), B sizes, 180 x 144 version has a 2K buffer & costs $634.88. 
dpi, friction & tractor fead. A 
worthy rival of Epson. Microline 93 (Parallel). ...... . $884.88 
Prowriter.........,.,. 9399.88 Microline 93 (RS-232C) ............. 8994.88 
Prowri'ar2 .....,..,.. 9719.88 
Starwriter 

The Starwriter has 40 cps, OKIDATA 


SILVER REED 


EXP-550 


rue Diablo emulation, on 136 
:olumns. Printmaater is the 55 
[ps version. Serial or parallel 
nterface, 

Starwritar. TUTTTTTTT $1219.68 
Prinimasiear, TTIPITIE $1679.88 


ZOMREX 


ComRiter 
ParalieL.....,....... $869.88 
35-2320 ETT! 222 $1009.98 


DIABLO 
620 & 630 


520 THEREOF EDP 484A Rm o s $999.88 
ee mpitunragere $1929.85 


ITC 


3802 


Microline Series 


EXP-550 [Parallel 
w/(RS-232Cl, 


Microline 80.,...,..., 5339.88 
Microlina 82A ........ $419.88 
824/92 Tractor .......859.88 
824/92 Roll Holder .... $49.88 
82A Okigraph ROM .... $49.8B 
82A RS-232C Hi-speed 
Interíaca............. 8129.88 
Microline B3A ..... ,..9679.88 
83A Okigraph ROM... $49.88 
83A RS-232C Hi-speed 
Interíace............, 8129.88 
Microlina 82....,.... $524.88 
w/RS-232C butwmr?zkad4 $034.08 
Microline 93. a*»tTT?BÀA $8B4.BB 
w/RHS-232C *»xüáuÁátusbuA $004.68 
Microlina 84 

Parallal............, $1024.86 
RS-232C ...... .... $1124.8B8 


MANNESMANN TALLY 


MT-160L 


STAR MICRONICS 


Gemini 15.,......,. 


"mra lei *Prpetvnte éry. $1 1 1 9.88 
Ar ..,......,,91139.88 


z PSON | USI 
FX, RX & MX Pi Series 


160 cps, 8 fonts (Including a 
correspondance font), paralle! & 
serial interfaces, friction/ tractor 
feed, plus a manu-driven instal- 
lation for easy set-up from the 
control panel, This year + 
sleeper. The MT-180 Lis lha 
136 column version 

MT-16 Pei scaseceseees 8689.88 
MT-1G0L.... ETITITIT » SCALL 


SMITH CORONA 


1X-B0..... ier 8999.88 
MX-B0 F/T. ........... $469.68 
MX-100.. venettvccess G4, BO 
-X-BÓ "TTETTTTIT. seman $564.68 
"K-100. »rnrdmassdehdádn:t SCALL 


TAXAN 


INFORUNNER Monitors 
AGB-i (Med-Res) ... 
Riteman RGB-!II (Hi-Res) . ... 
Parallel.............. $349.50 KG-12N (Greaen)...... $ 
KG-12NUY (Amber)... $129.88 
NEC 
AMDEK 
SpinWriter z 
voc aa $1929.88 Monitors 
3530 Petopagxnearqaae $1 720.88 300A. tpt nen rere ee $1 58.88 
LVGLEATTTECTTTTTP .92019.88 3006 ............,. $149.88 


TIO se Loue, B2399.88 
"730 =e paenducevess + 92309.88 


TP-1 EERI LISTELE SETET SCALL 


Color3.. 


PRIMCETON GRAPHICS 


690 x 240 resolution, 80 
columna x 24 lines, 16 colors & 
exceptional performance. Cable 


PGS HX-12 (RGB) . 


QuadChrome 
Same spec's as the HX-12, 

Sama price too. 

QuadChrome(RGB). .. 


MODEMS 


USROBOTICS 
Password 


EXP-500 iParallel.... $459.88 


Gemini 10X/15 


Gemini 10X s$49?sa2"n"uwuw4ucd5 SCALL 

300/1200 baud modem wilh 

auto-dial/answer full & half 

COE gp 'echnology. Cable 
luda 


Password ...... —" $379.58 
US ROBOTICS 


Courier 

300/1200 baud modem with 
auto dial/answer, full & half 
duplex, LSI technology, forthe 
Osborne computers, includes 
cable and Telepac soltware. 
Courler. PUP REPRE SED $479.86 


MONITORS 


Smartmodem 

300 or 300/1200 baud direct 
connect modems with aulo dial 
& answer, full/half duplex 
Comes complete with power 
supply & modular cable (AS- 
232C cable optional. 

(300 baud) ........... $219.88 
(1200 baud).... 


Pi2(12"graen)....... $159.88 
Pi 3(12" amber) ...... 
Pi 4(9" amber)........ $159.98 


upea $330.68 


SmartCat 

Laias LSI technology. 0-300 
or 3200 baud, auto-dial & auto 
anawer, luli/half duplex. Cable & 
power supply included. RS- 
232C cable optional, 

LJ 222255 91 89,08 

(1200 baud)... 


310G/AÀ .............. $199.88 
GO 1 auos sons, 9339.88 
COlI F aasan — 
22524. $3979.68 


E HIGH TECHNOLOGY AT AFFORDABLE PRICES 


=| THE BOTTOM LINE = 


Ema 


AutoCat 
(300 baud) ........... $229.88 
(1200 baud) .......... $029.88 
Apple Cat Il 


(300 baud) ........... $319.88 
ee penecesve: 008,76 


D-Cat (300 baud) ..... 8189.88 
| -Cat(300bnud)....,..91939.88 


IBM diii ri tl 


We carry a variety of (BM PC 
peripherals, including Quad- 
ram's Quadboards, Quadlink 
& the singla-function boards, 
AST's MegaPlus, MegaP'ak, 
If O- and related communi- 
cations boards, Tandon TM- 
100-2 double-sided drives, 
QCS's Big Blue & Hard Disk 
subsystems, plus Maynard Disk 
Controllers in a variety of 
| configurations. 

Call (800) 343-0726 ior 
prices & orders. 


Apple Peripherals 

We also carry numerous Apple 
listi+/lle peripherals, Including 
Pkaso Printer Cards, Micro- 
soft's Z80 Cards, RamCarde 
& Premium Packs, Videx's 
VideoTerm å Enhancer il, 
Rana Elita-1 Disk Drives, 
Saturn Systems Accelerator I! 
& Memory Boarda, Quadram's 
eRAM 80 Column Card, & 
Kensington's System Saver & 
Format Il. We also carry the 
Ace 1000 [rom Franklin 
Computers. 

Call 800) 343-0726 for 
prices & orders. 


Accessories 

Wa also carry cables, diskettes, 
diskette boxes, switch boxes, 
surge protectors & prinler paper. 


Information/Orders: 
(603) 881-9855 
Orders Only: 

(800) 343-0726 


No Hidden Charges: 

We pay UPS ground shipping 
on all our orders, and we navar 
charge extra for credit cards. We 
accept CODs upto $1000 8 add 
a $10 fee per order, We havea 
$50 minimum order, Personal! 
checks are cleared in 3 weeks. 

All our equipment is shipped 
with full manufacturer's war- 
ranty. We sell anly whal we are 
authorized to sell to insure full 
warranty support, & we're autho- 
rized for warranty work on a 
number of printers. We also offar 
extended warranty plans lor 
many printers 

Sorry, we cannot accept open 
POs or extend credit/terms at 
these prices. APO andloreign 
orders are nol accepted. 

We prepared this ad in June, & 
prices do change, so call to 
verity them. 


ees MILFORD, NH 03055-0423 O TELEPHONE (603) 881-9855 


Meals GE an ings ears 


half or more of the royalty money. 
Some people argue, however, that 
unless the programming is especial- 
ly creative, Rob occupies essentially 
the same role as a ghostwriter and 
deserves pay but no royalties. And 
what about the programmer brought 
in by the publisher—should she get 
credit in the promotion? Who pays 
for her time? 

Rob and Mary have further compli- 
cated the question of how to appor- 
tion profits (and perhaps increased 
their potential profits at the same 
time) by taking the product to a soft- 
ware publisher interested in promot- 
ing the product beyond the tradi- 
tional marketing channels. Rob and 
Mary’s names are used in the promo- 
tions, and if the product is a success 
they'll soon see Spelldata T-shirts and 
little stuffed Dumptrucks in the 
stores. How much of the profits do 
they deserve for each T-shirt and 
stuffed Dumptruck that's sold? And 
if Rob and Mary's names become 
household words as a result of the 
product promotion, how will super- 
stardom affect the royalties they can 


demand on their next product? 
Walt Wizard, masterful 


CASE | money handler, and Tom 
# 4 Brightman, well- 


known program de- 

signer, met at one of 
those cocktail parties that make big com- 
puter shows almost worth attending. It 
didn't take them long to realize that they 
had the same idea in mind for a new prod- 
uct and that they were a potentially great 
team. The Wizard knew what had to be 
on the screen and in the reports, and Tom 
could write the system design specs. The 
Wizard would attract the financiers, and 
together they could build a company that 
would skyrocket if they could move fast 
enough. They knew the product s success 
depended largely on getting it into the 
market very quickly, and the one person 
who could do the job was Sam Super- 
coder, a programming genius at im- 
plementing complex ideas in assembly 
language, Sam looked at Tom's design 
specs, suggested some improvements io 
which Tom and the Wizard agreed, and 
finished coding in three days, which gave 
them the edge they needed. The Wizard 
took the finished product to a group of 


venture capitalists who gave the three- 
some start-up money in return for 49 per- 
cent of the company, 

In this case, all three will share in 
the profits and help determine pric- 
ing by virtue of their equity owner- 
ship in the company they're building. 
But how should the 51 percent share 
be split among them? The original 
idea came from Tom and the Wizard. 
Torn wrote the design specs, but all 
of them contributed to the design. 
How much is the Supercoder's con- 
tribution worth? After all, he got the 
product to market within the time 
frame. 

Susan Smart had been 
working as a computer 


programmer and sys- 


CASE 
tems analyst for a 


#5 

management consulting 
firm during the day and spending all her 
spare time designing a microcomputer 
software system. When she had a reason- 
ably good plan down on paper, she ap- 
proached Clyde Dealmaker with her idea. 
Clyde convinced a management team to 
invest its time and enough money for 
Susan's salary and start-up costs on his 


DECADES OF SERVICE 
Washington Computer Services 


WM SHINC TON 
mamau (oC cum ew 


97 Spring St., New York, NY 10012 


TO DADER: Call our toll-free number: (800) 221-6416. In N.Y. State and 
for technical information: (212) 226-2121, Hours: 9 AM-5:30 PM (EST) 
CABLE: WASHCOMP NYK 


NEC pc-ss00 


Monday-Friday TELEX: 12-5606 


The Professional's Workstation 


We feel that this uniquely 
flexible graphics work station 
offers a most cost effective 
microcomputer solution. 
Please call for prices and a 
demonstration. 


RadioShack TRS-80's 


Full Line 


INCLUDES: 
sCP/M 


*N-BASIC-- BO, 88 


sWORÜOSTAR 

«MULTIPLAN 

s HIGH RES. Wer 
CAD/CAM GRAPHICS 

*MONQUHROME & RGB COLOR 

«5'4" A 8” OISK DRIVES 


OPTIONAL 
«B Mhz 6086, 16 BIT 
eHARD DISK DRIVE 
«SPEECH SYNTH & RECO. 
sLIGHT PEN 


NEC on GSA Contract #G500K830156035 


S l Do agi confuse us wilh mailorder dealers. We area [utl service distributor 
PLEA E! Serving tha dala processing & iisjaltatien needs of business & industry 


from micros Io maintrames. S 
ces gen 


al consideration. Leasing available, WY. Stale age 


tem houses. mducatianal institutions & governmental agen- 


, muenicipaliiiss, 


and schools —cal ys (or infarmatian an pur 0.6.5. (erm contracts on hardware & sofiware. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


Ware cad Io myke an apanman Por demonstration ol Hors extraordinary eempotas di bur showroart 


Prices suDgect 16 charge will notice, cal for bes) prices Prices includa 3% casn discount N Y 


resitairs adu sales fae CP/M* is a trademark of Digital Research 


Al sales subpoc! to our alandati 
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Circle 483 on inquiry card. 


YOU CAN SAVE money when pou buy Radio Shack TRS-80 Com- 
puters from Pan American Electronics. Pan American Elec- 
tronics went into business in 1976 and led the way in bringing con- 
sumers original Radio Shack TRS-80 Computers al reduced prices 
NO other company has done il longer, 

NO other company has done il better and 

NO other company sells them for less. 


Pan American 
Electronics 


TOLL FREE NUMBER 800/531-7466 


1117 Conway Avenue * Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 


TM — Trademark of Tandy Corporation 


Circle 348 on Inquiry card. 


206Kbyte 
emiDisk . 


or more than a year, we've been making the 
advanced disk emulator available for micro- 
'omputers. The one that's taken the "waiting" 
but of computing. Now, we have some more 
news that'll set the world on fire: A price cul! 
The NEW 256Kbyte board is only $995. And the 

t2Kbyte SemiDisks for the S-100 and TRS-80 

f'odel II are $1495. (1Mbyte unit is $2350.) So, 
what are you waiting for? 


|iDisk is the ORIGINAL single-board 
pL ter disk emulator. It has a | greater 


bo à ] ad! And we've been shipping them for over 
a year! We dida do this with ‘me too' engineer- 
ing. Our products are true innovations, based 
on mligble technology and proven designs, 
yiihout the need for custom components 


miDisk irademark of SemiDisk Systems, Inc. Copyright © 1983 SemiDisk Systems, Inc. 


THEPRICEOF = 
WAS JUST SHATTERED! 


- PEE Sg 


ITITTLLI (2672259 referta wees waa, 


Floppies are ok for data transfer or long-term 
storage. But they fall far short as online storage. 
If you are using high level languages, spelling 
checkers, word processors, databases and other 
disk-intensive software, you know the price you 
are paying: time. Your productivity is going down 
the drain. The SemiDisk disk emulator will save 
time and increase your productivity. 


Even better, Release 5.0 of the SemiDisk CP/M-80 
installation software contains SemiSpool, an 

automatic printer buffer. No extra hardware is 
required; it's all in the software. Up to 8 Mbytes of 
buffer space! It's a better solution than a $350 
64Kbyte printer buffer that wastes space on your 


desk. Send documents of almost any length to the 


printer at a very high speed, then continue using 


_ the computer immediately. No Waiting! 


SemiDisk ae 


It's the disk the others are trying to copy. 


Circle 398 on inquiry card, 


MO WAITING SS 


assurance that the venture capitalists 
would soon be eating out of their hands. 
The management team liked Susan's con- 
cept but soon came up with an entirely 
new user interface for the program that 
they felt had a better chance of success. 
Susan improved the design and began 
writing code. 

As it turned out, Clyde was wrong 
about the venture capitalists. The man- 
agement team, desperate to recoup its in- 
vestment of time and money, sold the pro- 
gram idea to a hardware vendor, who 
would use an in-house software feam to 
develop it. 

In this case, the idea for the pro- 
gram was Susan's, but the program 
changed considerably after she 
brought it to Clyde. No coding was 
done beyond what was needed for a 
demo, and because Susan was paid 
a salary, she assumed little risk. 
Clyde invested time, but no money. 
The management team, which con- 
tributed to the design, invested its 
own money and time without com- 
pensation. Was the vendor's decision 
to buy the program based on the 
management team’s interface design 
or Susan's original concept? Who 
should profit fom the sale? 


Alternate Arrangements 

There are probably as many stories 
as there are programs. Programmers 
are faced with several complex alter- 
natives from which to choose, and 
they don't have much help in choos- 
ing. Going to work for a major soft- 
ware house for a salary and stock op- 
tions is one. This option means a 
lower risk for the programmer and 
potentially lower gain. Working for a 
start-up company for a salary and 
equity usually translates to higher 
risk and potentially greater gain. Em- 
ployment agents may be able to of- 
fer some help in negotiations. 

If, however, a programmer decides 
to develop a product, the issues get 
muddy. How much is the idea worth? 
How much are the coding, documen- 
tation, marketing, and distribution 
worth? George Tate of Ashton-Thte, a 
software publisher that also develops 
in-house software, notes that adver- 
tising and marketing are now by far 
the biggest costs in bringing a prod- 
uct to market, exceeding the costs of 


288 September 1983 È BYTE Publications Inc 


research and development. This fac- 
tor is bound to have some effect on 
the price. 

Traditional software publishers 
such as Ashton-Tate, Digital Market- 
ing, Software Publishing, and Infor- 
mation Unlimited Software offer in- 
dependent software vendors a vari- 
ety of choices, among them buy-out 
agreements, licensing agreements, 
stock offerings, and royalty arrange- 
ments. The amount of money pub- 
lishers are willing to pay depends on 
the amount of work done by the 
author, anticipated market share, and 
pricing. However, there is no clear- 
cut formula. Some software pub- 
lishers may be willing to help develop 
a program if the idea has market 
potential, but most prefer to take on 
a product that's near completion. All 
will assume documentation, market- 
ing, distribution, and pricing respon- 
sibilities. 

New software producers like Elec- 
tronic Arts and International Micro- 
computer Software Inc. offer 
grammers another choice. Some will 
promote the authors and give them 
status and possibly even some con- 
trol. Electronic Arts calls itself an 
"association of electronic artists" and 
puts the software authors' names on 
the cover of the software package. 
IMSI, for example, lets authors hire 
and fire their product managers. 

Software producers tend to pay 
higher royalties than software pub- 
lishers, but the amount of royalties 
and advances varies widely. It might 
seem that with a software producer 
the programmer can become a 
superstar. But what happens when a 
producer comes up with the idea or 
if he asks a famous mystery writer, 
sports car driver, or tax analyst to 
design a product? Will the program- 
mer share equally in the royalties and 
fame? 


Changing Rules 

Clearly, it’s not always obvious how 
to divide up the dollars. In the com- 
plex, undefined microcomputer soft- 
ware industry, the rules change as 
fast as the technology. Both the 
amount of the royalty and the basis 
on which royalties are paid vary from 
one publisher to another. Royalties 


can be based on wholesale revenues, 
gross profits, or retail prices, and it 
takes an expert to assess the best ar- 
rangement. Unfortunately, however, 
a programmer whose expertise lies in 
software development cannot be- 
come an overnight expert in contract 
law, marketing research, and 
distribution. 

Peter Sinclair of Software Publish- 
ing, a company that develops in- 
house software and markets software 
from independent vendors, says that 
the independent software producers 
he sees are often naive not because 
they haven't done enough back- 
ground work but because no clear- 
inghouse for information exists. The 
book hasn't been written yet. And 
while many standards of excellence 
exist as guides for programmers— 
proposed graphics standards, com- 
munications standards, and even 
operating system standards—there 
are no established algorithms for the 
business and marketing sides that 
will guarantee ers a fair 
share of the profits, Many program- 
mers learn the hard way that it's not 
unusual for someone else to make a 
fortune from their genius. 

The book publishing, recording, 
and movie industries have agents 
and standard contracts. Now agents 
are emerging for software authors, 
but standards for determining the 
value of ideas and programming re- 
main undefined. Programmers as a 
group need to exchange information, 
perhaps through electronic bulletin 
boards and networks as a means of 
establishing those standards. It might 
be worth some programmer's time to 
set up a database and begin collecting 
information. 

Until programmers themselves 
begin to address these issues, they 
can never be sure of getting just re- 
wards for their work. But program- 
mers would not be the only ones to 
benefit from standard business prac- 
tices. Software houses would have a 
more stable basis for determining 


prices, and greater price stability 
would benefit consumers. E 


Barbara Robertson is a technical editor in BYTE's 
West Coasí Burgau (BYTE/MeGru-Hill, 4th Floor, 
425 Battery 5L, San Frgncisco, CA 94112). 


If you are an engineer or designer, 
film producer or cartographer, 
imagery analyst or medical 
researcher, or employed In 
aerospace, architecture, energy, 
education, manufacturing or 
medicine... 


Whatever your profession or 
oani, whatever your current 
challenge or ultimate goals, 
computer graphics — although 
still in its infancy — is already 
exerting a profound effect on your 
working world. 


In applications from CAD/CAM 
and image processing to 
business graphics and mapping 


Whether you are a technical or 
manufacturing manager, financial 
or communications professional, 
purchasing agent or company 
president or if you are employed 
in engineering, exploration, 
business systems, 
microprocessors, training or 
transportation... 


Then computer graphics is vital 
to your future. From management 
reporting, financial forecasting 
and data analysis, to sales, 
training and advertising, 
computer graphics is 
revolutionizing business 
information management. 


With visual dynamism... 


enhancement, computer graphics 
is making your work more 
efficient, your decisions more 
cost-effective and your 
communications more dynamic 
and meaningful. 


For all these reasons, and more, 
ou need Computer Graphics 
orld. It's the only monthly 
magazine that deals exclusively 
with computer graphics 
applications across a broad 
spectrum of interests. 


And it's clearly written — from the 
user's perspective. For total 
reader comprehension. Total 
communication. Total impact. 


significant savings in cost for art 
ja ring s enormous savings 
n time through design flexibility 
and productivity. 


All these benefits — plus en 
technological and commercia 
trend — is covered in full by 
SL a iEn World. 

early. Succincily. Memorably. 
Every month. 


This unique, dynamic magazine 
— written from the user's 
perspective — provides the 
information you need to expand 
your industry knowledge, refine 
your professional judgment and 
target your management 
decisions. 
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Computer Graphics World 
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'A PennWell Publication 


Whether you're a scientist or business person, behind the scenes or on the firing line; if you're concerned with 
designing, manufacturing or communicating with computer-generated images, then Computer Graphics World 
is intended for you. 


Because it's unique: the only monthly magazine devoted exclusively to computer graphics 
applications in their every possible aspect. 


Comprehensive, timely and objective, it covers the who, what, 
where, when and why of this burgeoning technology and 
exploding industry. The people and products, applications * 
and insights, trends and events. All the information you 

need to maintain your perspective and sharpen your vision 
inthis brave new world where the only constant appears to 


be change. "at eque 
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A C Language Primer 


Part 2: Tool Building in C 


by James Joyce 


It is difficult to say whether C has become so popular 
because it is the major language Unix is written in or 
because it is in its own right a clean, small, highly 
expressive language. C allows programmers to write pro- 
grams that package assignment expressions inside a 
logical test, as in this example: 


[*— copyc Use preprocessor variable for EOF —*/ 
#define EOF —1 


main () 
i 
int byte; 
while ( (byte = getchar{)) l= EOF) 
putchar (byte); 


In this case the while statement makes the program one 
executable statement in length. It copies characters un- 
ti] EOF (end of file) is reached. Such economy does have 
its disadvantages in that obscure C code is fairly easy 
to write. A programming language purist can rightly ac- 
cuse C of inviting side effects in coding. But to the C 
language veteran, the side effects are desirable and 
should be treated with proper respect. 

The proper C program is organized into functions, one 
of which must be named main. When a C program ex- 
ecutes, control is given to main first. As we saw in Part 
1, it is common practice in C to organize particular 
aspects of processing into functions called by main. 

In this second and final part, we shift our emphasis 
from language fundamentals to the important concept 
of tool building in C. As we write programs we will be 
alert to code that could be packaged into a general- 
purpose function and employed in solving more than 
one problem. 


Arrays of Characters 
Because C contains no built-in function to read an 


entire line of input, it could be called a rather primitive 
language. Yet part of C's elegance and appeal is due to 
its encouragement of tool building. You can build a 
routine to read a line of input and package it as a func- 
tion named getline that you can then use whenever the 
need arises. The next two examples develop a slightly 
modified version of the getline function found on page 
26 of Kernighan and Ritchie’s book The C Programming 
Language (Prentice-Hall, 1978). The first example focuses 
on character arrays, and the important work is done in 
main. 


[*— getline.c To illustrate character arrays —*/ 


#define EOF -1 
#define NL '\ 
#define EOS '\0’ l* A *j 
#define LIMIT 1024 
main ( ) 
| 
Int byte, index; 
char line[LIMIT]; I* 8 *j 
tor (5) { nos 
for (index = 0; index < LIMIT - 1; index++){ /* D°/ 
if ((oyte = getchar()) == EOF) break; PE 
else if (byte == NL) break; 
else line[index] = byte; 
} 
if (byte == EOF) break; 
else if (byte == NL) line[index++] = byte; 
line[index] = EOS; PF’ 
printf( 96s", lina); 


This example begins by defining several preprocessor 
variables; the backslash-zero combination inside single 
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BYTEK's SECOND GENERATION - 
UNIVERSAL (E)PROM 
PROGRAMMER —SYSTEM 15 


Features: 

e Bipolar PROMS. | 

« Micros - (8741, 4B, 49, 51, 55A) S15-R 

*|/O - 6 baud rates, 13 formats including $695 

Intellec, Textronix and Motorola. 

* EPROMSs, (2708 - 27256) 

«Gang option - programs eight at once. 

«Remote control standard. 
vear c VIRES 


PROGRAMS 
OVER 250 
DEVICE TYPES 


DISPLAY DEVICE DATA LOAD DATA 

EDIT RAM DATA COMPARE FIELDS 
DEVICE PROGRAM FILL MEMORY FIELD 
TYPE SELECTION BLOCK MOVE 

— DIAGNOSTICS 


BIYITIEIK! Peer eu d i 


4089 S. Rogers Circle #7 Boca Raton, FL 33431 (305) 272-2051 


PROGRAMMERS FLIGHT SIMULATOR 
Apple ll Plus DOS 3.3 48K 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more, 


$50.00 At your Computer Store or direct from 


Visa Mastercard 
Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(501) 843-2988 
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quotes in line A is C notation for a byte of all zeros, by 
convention the end-of-string maker in C. In C, any single 
byte of data inside single quotes tells the compiler to use 
the value of the byte as an integer. Character strings are 
enclosed in double quotes, as they are in the printf state- 


| ments used in earlier examples. 


In line F the end-of-string marker is assigned follow- 
ing the last character in the array just before it is printed. 
The %s format code indicates that the line is a character 
string. To verify that the zero byte is needed, run this 
example without lines A and F. Be sure to enter more 
than one line in assessing the effect of not having the 
end-of-string marker. 

Line B shows how arrays are declared in C. The 
brackets distinguish arrays from functions. As mentioned 
in Part 1, a preprocessor variable is used to specify the 
array bounds; thus you can easily change the value 
throughout the program simply by changing the prepro- 
cessor command. 

Line C shows a for loop that, undisturbed, will run 
forever. You can exit the loop using the break command 
if the end-of-file character is reached. Note that break 
on end-of-file occurs twice here, once to exit the for loop 
in line D, and once to ext the for loop in line C. 

The for loop beginning with line D gets one character 
at a time and puts it into the array. The value of index 
starts at zero because arrays in C start at zero. The limit 
of the array must be adjusted down by one to com- 
pensate. The expression LIMIT1 is calculated only once, 
at compile time. 

There are three conditions for exiting this inner loop: 
if the array is full, as tested for in line D; upon reaching 
end-of-file, as in line E; and upon reading a newline char- 
acter. If these conditions do not exist, the byte is added 
to the array. 

The next example illustrates the use of arrays as func- 
tion arguments. The code in the inner loop of the 
previous example is the heart of the next version of 
getline. Preprocessor variables are defined in getline 
because they are used there, although they could have 
been defined with the others at the beginning of the code 
for main. 


/*-— getline2.c To package getline as a function —*/ 


#defing ALLDONE 0 
#define LIMIT 1024 


main( ) 
char string[LIMIT]; 
while (getline(string, LIMIT) != ALLDONE) 
printf( "965", string); 
} 
gatline(line, toobig) /*— To read a line into an array ~*/ 


#defing NL. "n 


Autocode: 


The easiest way 
to get dBASE II 

to work for you- 
guaranteed 


This powerful 
program generator for 
BASE II" is available 
for all CP/M 80, 86 or CP/M 
operating systems derivatives 
such as MS/DOS or PC/DOS, as well 
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e CP/M™ & MS DOS" operating systems 


e Very easy to learn. Autocode asks you what 
you want to do in menu form. 
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programmer. 


e Automatic data entry screens 
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#define EOS ' X0' 
rdefine EOF -1 
char line |: eG} 
int toobig; 


int byte, i; 


for (toobig-- , i=0; 
| < toobig && 
(byte = getchar( }} l= EOF && 
(byte != NL); 


++i) f 


line[ i] = byte; 


} 

if (byte == NL) line[ i++] = byte; 
line[ i| = EOS; 

return( i ); 


E 


I* | Sa 


The parameters of getline are defined in line G and the 
subsequent line. Note that these declarations are made 
before the brace that contains the body of the function. 
The declaration for line as a character array lacks a 
number in the brackets because the true array will be 
handed to getline, and its length will have been deter- 
mined in main. 

Parameters in C are passed not as addresses of loca- 
tions in the calling routine, as in many languages, but 
as their values. Consequently, values given to getline may 
be changed by code in getline without affecting their 
counterparts in main. If we pass simple arguments, such 
as the constant 1024 or a variable such as byte, a copy of 
the value is given to the function. If we pass an array, 
however, the address of the array is passed to the func- 
tion rather than the contents of the array. 

One consequence of this approach is that we can write 
getline as we did, but if we wrote a similar function— 
say, getbyte(byte)—we would hand the function the current 
value of byte as a parameter and, upon return, the value 
would be unchanged. To programmers this means that 
functions return only one value, and that is through the 
retum statement. All values passed as parameters become 
copied into areas local to the function. If you pass an 
array as a parameter, you will actually be passing a 
pointer to the array (that is, its address). We'll return to 
this in the section introducing pointers in C. 

Now let's look at what the user would see as the pro- 
gram code is being compiled. 


$ cc ~ -o getline getline2.c 
getline 2.c; 
Preprocessing 
Compiling 
Assembling 
Loading 
$ 


PROTECT YOUR COMPUTER AGAINST 


GUTCHES, SPIKES. 


TRANSIENTS, AND DIPS. 


Who knows what evil lurks inside 
the typical AC power outlet? 
We do. 
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Voltages that fluctuate, sine 
waves thot distort, and a wide vari- 
ety of electronic noise caused by 
disturbances on the line. 

For a computer memory. any 
one of those problems could be 
the end of the line. And for you per- 
haps the end of several hours of 
programming, calculations, or 
word processing. 

That's why you need the Gould 
Personal Conditioner." It’s a com- 
pact, inexpensive version of the 
line conditioners we sell to targe 


computer users. 

The Personal Conditioner" elim- 
inates voltage surges ond dips, 
and filters out power line noise. Yet 
it's only 7% inches wide, 3% inches 
high, and costs just $150. 

A small price to pay for such Im- 
portant protection. 

For the name of your local com- 
puter dealer who caries the Per- 
sonal Conditioner," cail Toll Free 
800-854-2658. In California, (619) 
291-4211. Gould Inc., Power Con- 
version Division. 
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The first line asks that cc (the C Compiler) be run, with 
the option -v indicating that each stage of the compila- 
tion process is to be reported as it is entered. The -o op- 
tion tells cc that the executable version of the program 
is to be stored in a file named getline. When the process- 
ing is complete, the shell returns with its prompt: $. 
To execute the program you need only type its name 
and press the Return key. Then give it some data: 


$ getline 

This is some normal data. 
This is some normal dala. 
$ 


Here a line of data was typed, followed by a Return and 
then the end-of-file signal Control-D. Two lines appear 
because the first line is the Unix shell's transcript of what 
you typed and the second line is getline's output. 

In the example that follows, a line is typed, but instead 
of pressing Return, Control-D is typed at the end of the 
line: 


$ getline 
Here | type Control-D » Here | type Contro -D» $ 


Everything seems run together, but that is because we 
typed Control-D instead of Return. The shell's transcript 


of what you typed runs on the first >, getline's output 
continues on the same line until the second », and the 
shell's prompt appears at the end of the line. On a video 
terminal, the cursor would be waiting at the end of the 
line for you to type another command line. 


The Switch and System Statements 

The last control structure we'll discuss is switch, which 
allows a multi-way decision via an elegant construct. We 
introduce switch with the system statement, which enables 
you to issue commands to the host operating system 
from your C program. Our example issues Unix com- 
mands, but that's because the system on which the pro- 
gram runs is Unix. Properly implemented, the system 
function simply hands the host operating system a 
pointer to a character string containing a command, then 
returns control to the user's program. The example that 
follows is a simple but suggestive help program for C 
programmers. 


{*— switche Demonstrate switch command and system call —*/ 


#define BLANK ' ' 
#define EOF -1 
fdefine NL 'Wr 


Wdefine TAB — ' V' 


main( ) 


IBM PC-8087 SUPPORT FROM MICROWARE 


B7FORTRAN/RTOS" isa full ANSH 
77 subset with 8087 extensions. It generates 
in line 8087 code allowing use of all BOR? 
data types, including 32, 64 and 80 bit reals 
and B4 bit inlegers The complete subsel VO 
Is supported including Internal and Extemal 
Files and List Directed I/O. Exceptions allow 
the generation of recursive subroutines, 
interrupt handlers and can cause interrupts 
from FORTRAN. 87FORTRAN/ATOS uses 
the intel large memory model, allowing data/ 
code structures which utlize the full mega- 
byte. The compiler provides direct access to 
808B ports and supports logical operations 
on B and 16 bit operands normally treated in 
assembly language. S7FORTRAN/RATOS is 
ideal for applications which are number irt 
tansive or control hardware. 95% of ali “main 
frame” size programs compile and run with- 
out extensive editing. The price includes 
support for one year and RTOS. ....,,81350 


B7TPASCAL/RTOS" i the most 
powerful compiler available to PC users a] 
this time. It js an ISO-Standard Pascal, with 
8087-8088 exceptions These make it posa 
ble to use ali the 8087 data types directly, 
while generating modules in one of the three 
Intel Memory Models Modules produced 
using different memory modals can be intar- 
faced and linked This gives the user conr 
pieta control of the mamory modal speed 
trade off characteristic of IAPX cpu's All 
exceptions to tha ISO definilion are clearly 
marked wilh a grey background in a manual 
which is a standard of the indusiry, and more 
readable than many tutoriais. The compiler 
makes it possible to cause or handle inter- 
rupts. it also reads pors and performs all the 
lasks necessary to control (APX-86 hardware. 
Use of 8TPASCAL guarantees you upward 
compatibility with future Intel processors and 
languages Includes ATOS,- .... $1350 


RTOS” — Real Time Operating System 
RTOS is a MicroWara configured version of IAMX-86, Intel's legendary real time operating 


system. This DOG is entirely reentrant and provides many features found only on mainframes. It 


includ: s the intel Assembler, ASM-88, which supports the 8086, 8087, 8088 and 80188, All 
modules produced by the compliers or ASM-B6 are combined, loaded and managed with the 
Utilities LINK-86, LOC-B6 and LIB-B6. These products make i! possible lo load modules 
anywhare in RAM, and resolve extemal references between runtime modules. Overlays with a 
Single root job are supported by the linker, Binding of modules is an iade Ja at sie or load 


lime, RTOS/ASM-86/LINK-86/LOC-86/LIB-86 
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wets abe ghapertness TIT $600 


You Can 


Talk To Us! 


MicroWare 8087 Products 


87 MACRO” - the key to writing 8087 
assembly language routines using the IBM 
assembler, it contains a opmeiets e ol 
standard 8087 routines.. Dos. 9150 


87 BASIC" - includes pe for 
BASCOM COM, BASCOM.LIB and 
BASRUN.EXE and the MicroWare 8087 
runtime routines FEMP REMAP PEEP ESARRL URIS E $1 50 


87 PASCAL"/87 FORTRAN” - 
48087 libraries and IBM mien patches, 
aither lor.. "eer in ga € ecl $150 


MATRIXPAK - qun um 
matrix routines callabla trom any 8087 
compatible IBM compiler. Allows usar 
specified very large matrices Size is limited 
by available ram .... ...-. .----91 50 


a7FASTPAK' - Á— your choice 
of one MicroWare runtime library, the 87/88 
Guide, an 8087, and apap instruc- 
tions...» bP&bh&obimbus ere gue "tona $375 


BOB? CHIP ry ,,.$223 


87/88GUIDE - an wanda "m on 
writing 87/88 code and interfacing it with 


complers-full of coda that runs... .... $30 
SuperSoft Fortran. —TITTIT 346 
SuperSoft 87 drivers, ., Hda ND 
STSG ee ate cue. 995 
Microsoft Fonran 3.4.. Tv— Áo 
Microsoft Pascal 3.4. , 340 
Microsoft Business Basic Compller .. 495 
BOR uec TTIMITTTICTMEEE MPD 
GC/C86.. erino- ons i ta ee 4S 
64K Ram | |: sess x ihe 64 
Sandstar Expansion Boards.. roe o o CBN 
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Incubation Complete 


A 280 based microcomputer board with memory and I/O functions 


« Fully complies with IEEE 696 Standard 
* 4/6/8 MHz ZB80A/8/H* 
e Supports CP/M* Plus 
e Operates as Dus master / stave for multi-user, multi-processor architecture. 
» 64K on board memory, dual ported, parity checked 
® 2 serial ports, 1 full SASI port 
» All 170 drivers on —— 
s Memory managem 
s Full 24 bit address o NAR 
æ 3-16 blit CTC'S 


ExpandoRAM IM —Random access memory board 
utilizing 64K or 256% NMOS RAM chips 


s Fully complies with IEEE 696 Standard 

» 256K capacity with 64K chips 

e 1024K capacity with 256K chips 

e Error checking and correction (2 bit detection, 1 bit correction) 
a On board refresh 

+ Supports both 8 and 16 bit data transfers 

e 24 bit addressing 


S$D300—<4 new series of compact yet expandable S-100 
microcomputers. 


« Compact size approximately 4" x 14" x 17" 
+ 6 Slot motherboard 

» Rugged metal enclosure 

« Supports up to 5 users 


OEM Version: Designed for ease of Integration and maximum flexibility 
e 280 CPU 


* 256K RAM 
» Versafloppy jl with free CP/M Plus™ 


Disc’ ess Version: an ideal high performance system for disk Intensive 
applications. Eliminates disk walt states for spread sheets, spelling checkers, 
and network operation. utiilzes SOSystems RAMDIsc and | ROMDIsC modules. 


epeaaaaae 
VELPRL LE 
TILELLLL 


RAMDIse 256: A solld state disk emulator that 
greatly Increases system performance by eliminating 
disk waits In disk a d appilcations. Exceilent for 
spreadsheets spelling checkers and software 
development. 


+ 256K capacity « 1 mb total bus capacity + CP/M* 2.2, 
PLUS TM compatible « 1/0 port addresses user selec- 
table * Storage locations addressed by on board 20 bit 
counter * On board refresh 


ROMDISC 128: An EPROM board that repiaces a 
fioppy disk drive for the purposes of booting CP /M' 
and toading application programs. 


* Provides non volatile, permanent storage of pra- 
grams and data » Utilizes 2732 or 2764 EPROMS, (16 

max) « 128K capacity per board » 512K system Capacity 
* Use with SDSysterns RAMDisc to configure a stand 
alone or network discless system + CP/M Plus™ 
avaliable in eproms » Serial port aim 


VEW-3: A single board controller for floppy and 
Winchester disk drives: 


+ Fully complies with IEEE 696 Standard » Free copy of 
CP/M Plus™ included » Up to 4 flopples and three Win- 
chester drives may be controlled Dy VFW-3 « Data 
transfers to and from board under DMA or programm- 
ed 1/0 contro! « Supports 24 bit address space. 


CP/M Pius™.nhigh performance singla user 
operating system 


e«CP/M* 2.2. compatibie—no modification! « When 
used with SDSystems 256K memory board speeds are 
up to 7 times faster than CP/M* 2.2. « High perfor 
mance file system « MP/M* Ii file password protec- 
tion « Time and date stamps on files e Support for 1 to 
16 banks Of RAM -= Support for 1 to 16 drives of up to 
512 MB each » Easy to use system utilities with HELP 
facility « Powerful batch facility « Sophisticated pro- 
gamme IRUNE. 


| Se ziv Puer Dota inc | "280 product of Zilog d 
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int byte = 0; 


greet( ); 
if (byte = getresp()) == EOF) system ("exit"); 


printf” X n"); 
switch (byte) { 
case ' c ': system ("man cc’); break; 
case ' b '; system (“man cb”); break; 
case '|': system (“man lint”); break; 
case ' m "system (“man make"); break; 
default: 
break 
} 

} 


getresp ( ) /* — Get nonwhite character from input —*/ 
int byte; 
for (;) { 
if (byte = getchar()) == EOF) break; 
alse if ((byte != BLANK) && 
(byte |= TAB) && 
(byte |= NL) ) break; 


return (byte); 


ALF COPY SERVICE 


(303) 234-0871 
FAST * RELIABLE * LOW COST 


1315F Nelson Street Denver, CO 80215 


system ("echo Uh — please rerun the program"); 


greet( ) 


{ 
printi(" Nn); 
printf("Online help for C programmers: n n"); 
printi" Type For help about n"); 
printí(^ 
print" b the C beautifier program n^); 
print" c the C compiler \n’); 
printf( | the lint program to help portability Vn"); 
print" m the make program to maintain code \n"); 
printf(" Xn Your request? "y; 


My 


The function greet is just what its name implies and 
need not be discussed in further detail here. The pack- 
aging of getresp into a function may seem unnecessary, 
but it was done primarily to make a point about the 
human engineering of software. Some users of interac- 
tive programs type a space or even press Return before 
entering a response, just as someone about to give a talk 
in front of a group may blow into the microphone before 
speaking. Good human engineering of software allows 
for such responses. While we're on the subject of human 
engineering of software, note, too, the space after the 
question mark inviting a request. The space not only 
makes the message more readable but makes it more in- 
viting to answer than if the space were not there. 

Upon return from getresp the value of byte is tested and, 


BLANK DISKS 


ALF buys large quantities of 
disks for our disk copying service— 
and we can pass our savings on to 
you. if you're buying hundreds of 
disks, ALF is your ideal source for 


If you produce software, ALF's disk copying service is the quick, 
convenient answer to your duplication neads. Most orders are shipped irf 
legs than a week. Every disk we copy Is verified bit by bit and guaranteed 
100% flawless, 

Wea can copy virtually any soít-seotored mini format. Standard 
formats: Apple I! (including níople-copy proof, double-boot, and fast load), 
Apple IIl, Atari, IBM PC, K&ypro, NEC PCBOQO, Osborne, TRS-80 | and Ill, 
Zenith Z-90 and Z-100, 3nd more. Copy pratéction Is avallable for most 
formats. 

Our "no frills" pricing ns you don't tàye to Huy extras you don't 
need—set-up charges start a@t.$10, and copying ¢Harges are 30€ to 40¢ per 
side, (See blank disk prices-Bt right. Minimum: 50-Coples.) Quantity dis- 
counts avallable for large orders. 

Of course, we have the frill& 100: fabel. application, 3-hole vinyl pages, 
printing of labels and sleeves, shrink packaging, heat sealing, and much 
more, We can put your product In. a customized package-— vinyl folder or 
[BM-style binder/slip case—for a low price In small or large quantities. 

ALF is one of the oldest and most trusted names In the duplication 
business. ALF designs and manufactures copying machines that other 
copying services and software publishefs around the world rely on every 
day. Our complete understanding of duplication technology assures you 
of the finest reproduction avallable. 

We're eager to solve your duplication and packaging problems— 
ddl you want one service or a total package. Give us a call 
today 
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top quality disks at a reasonable 
price. We buy our disks in bulk 
packages, avoiding the expense of - 
fancy printing and labeling. | 
The disks listed below are 5 1/4", 
single sided, double density (except 
as noted), unlabeled, with hub re- 
inforcement ring. Other disks are 
available, call for details. 


3M $165 per 100 
MEMOREX $165 per 100 - 


NASHUA $160 per 100 
NASHUA $140 per 100 


(single density) 
VERBATIM $190 per 100 


Without sleeves: add $2.50 
shipping per 100. 


With tyvek sleeves: add $7 plus 
$2.50 shipping per 100. 


Packed in boxes of 10 with tyvek 
sleeves: add $15 plus $3.00 
shipping per 100. 


THE ANSWER 
BY ANY MEASURE 


221322152235 
DUAL TRACE OSCILLOSCOPES 


TE 


Now 60 MHz or 100 MHz Tek quality 


is just a free phone call away! 


Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek's revolutionary, 
reduced-component architec- 
ture brings unprecedented 
quality, reliability and afford- 
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 Ib.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre- 
hensive 3-year warranty“... 
probes...and expert advice. 
One free call gets it all! You 
can order, or obtain literature, 
through the Tek National 


Copyngnt & 1983, Tektronix, inc All nghis reserved #TTA-407 


2213 2215 
Bandwidth 60 MHz 60 MHz 100 MHz 
No. of Channels 2 2 2 + Trigger View 
Alternate Sweap — Yes Yes 
Vert/Trig B/W Limit — — Yes— 20 MHz 
Single Sweep = — Yes 
Accuracy: Vert/Horz 3% 396 2% 
Delay Jitter 1:5,000 1:10,000 1:20,000 
Tngger'g Sensitivity 0.4 div at 2 MHz O4dival2MHz 0.3div al 10 MHz 
Input A-C 1Mf1 -30pl 1MN —30pf 1M0 —20pt 
Variable Holdoft 41 41 10:1 
Price $1200t . $1450t $1950f 
eden. Center. Technical Order toll-free: 

ersonnel, expert in scope 

de ab cw. wil ice nal 1-800-426-2200 
questions and expedite deliv- Ext. 28 


ery. Direct orders include 
operating and service man- 
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 


In Oregon call collect: 

(503) 627-9000 Ext. 28 
aaar waran y auton CT avlagar 
lasraty err in eigen dia 


Tektronix 


COMMITTED TD EXCELLENCE 
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Business at Bundt- 
weiller Brass Beds is booming! 
And now that Friday!’s here 
to help out, I've got everything 
under control. 

Friday!'s the revolu- 
tionary new microcomputer 
information management sys- 
tem from Ashton-Tate, the A 
people who invented dBASE IIS p 

It came in Tuesday, and 
it took me almost no time at 
all to get the hang of it because 
Friday! works with me, not 
against me. I’ve already turned 
stacks and stacks of paper files | 
into much more efficient "electronic files" And 
it's so easy to use that even Mr. Bundtweiller 
can do it. 

So now, no matter what Mr. Bundtweiller 
needs to know—no matter when he needs it—he 
or I can find it in seconds. 

The names and commissions earned by 
our top 25 em Ree since January Ist. 

The total number of #3455 Brass Beds 
sold year-to-date, by region. 

A quick report on our cash receivables. 

Or the special report for the Board of 
Directors meeting this afternoon. Mr. Bundt- 
weiller forgot to tell me about it until just before 
lunch, but Friday! and I got it done in no time at 
all. It looks gorgeous! 

Friday! even knows how to keep private 
or confidential information to itself unless I ask 
for it using a special password. 

Friday!'s helped me say goodbye to paper 
shuffling forever. It's terrific for inventory and 
invoices and paychecks and input screens and 
reports. It works with dBASE II® and 1-2-3' and 
WordStar files. And the way it handles mailing 
lists and labels is just fantastic. 
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All for just $295 (suggested retail price). 
It's worth it for the mailing lists alone. 

50 if you need some good, reliable help 
to handle just about everything that needs 
handling around your office, for my money it's 
Friday! any day of the week. 

For the name and location of the Friday! 
dealer nearest you, contact Ashton-Tate, 

10150 W. Jefferson Blvd., Culver City, CA 90230. 

Or better yet, just call (213) 204-5570 | 


today and find out why so many people A 
are saying: T. G.I.F. Ani 


ASHTON -TAIE BS 


CAshton-Tate 1983. 
F 


1-TM Lotus Corp. 2-TM Micropro. 3-Regis 
4-TM IBM Sap STM Kiia. 


Circle 39 on inquiry card. 


if it is an end-of-file character, the function system ex- 
ecutes the Unix command, given as a character string, 
"exit". The exit system call to Unix is the usual way of ter- 
minating a process. The other system calls are to print 
pages from the LInix Programmer's Manual or to use echo 
to print a message to the user. Though printf could have 
been used instead of a system call to echo, the point was 
to illustrate system. Of particular note is that the shell 
scans the command it is given for metacharacters, ex- 
cept character-delete and line-kill, just as if the command 
had been keyed at your terminal. 

The switch statement evaluates the expression in 
parentheses—which must evaluate to an Int—and trans- 
fers control to the case matching the value, resuming ex- 
ecution with the statement following the case keyword. 
For example, if byle contains a c, it will match the first 
case, and the system call will be to print the manual pages 
for cc, the C compiler. The break statement afterwards 
keeps execution from continuing with the next system call 
to print the pages for cb, the C beautifier program. 

You might think of switch as switching you to a match- 
ing case, where execution resumes. The case values mark 
places in the code, like labels, to which control is trans- 
ferred. By pairing a break with each case, you isolate each 
case's treatment. The default keyword in a switch catches 
all other instances beyond the ones matched earlier. If 
default is not in the switch, unmatched cases cause no ac- 
tion, as if the switch were not there. As Kernighan and 
Ritchie note in their discussion of switch, it is best always 
to put a break after the last case, so that if a new case is 
added later execution will not accidentally "fall through" 
to the newly added case. 


Pointers 

To some people, an aura of mystery surrounds 
pointers, as though there were some trick to them. 
Pointers are variables that have addresses as their values, 
just as an integer variable has integers as its legal values 
or a character variable has characters as its legal values. 
The following example is a version of helloc that has been 
rewritten to introduce pointers. 


[*-- pointe To introduce pointer variables —*/ 


main{ ) 
char "message; A*I 
message = "Hello, world! Nn". I* B */ 
printf(message); a d 


The declaration in line A places an asterisk before 
message, indicating that message is a pointer to a character 
variable. In line B, what looks to be the assignment of 
a character string to message is the assignment of the ad- 
dress of the literal "Hello, world! \n" to message. There are 
no operations on entire arrays or strings in C. In line C 
the only argument is message, indicating the address of 


the message to be printed. 

Line C gives us some insight into how printf works as 
a function. The control string we give to printf is stored 
away by the C compiler, and its address is given as the 
first argument to printf. As a result, printf sees just what 
any function in C sees—a list of values; here, the list con- 
tains a pointer to character string. We can take this point 
one step further: 


/*-— point2.c More on pointer variables —*/ 


#define NL ' \p’ 

maint } 

' char " message; 
message = "Hello, world!vec "; i* D '/ 
printimessage, NL); FE“ 


[n this example, we use the control string pointed to 
by message to print the newline character. The %c is re- 
placed by ''', just as if the character string had ap- 
peared in the call to printf. So you've already seen 
pointers in C several times so far without knowing it! 

Pointers are common in C programs that manipulate 
strings or arrays. Here is an adaptation of the function 
that copies a string, from Kernighan and Ritchie's book. 


l*— strcopyc Pointers used to copy a string —*/ 
define BIG 1024 

main() 

| 


char “original, copy|BIG]; rel 


original = "This will repeat once. Xn"; 
strcopy(copy, original); 
printi(original); 

' printf(copy). 


strcopy(tostr, fromstr) /* use: fromstr is copied to tostr */ 


char *tostr, *fromstr; 


while ( “tostr++ = "fromstr++} 


| 


Line A draws attention to the close relationship be- 
tween arrays and pointers. Here original is a pointer to 
a character string and copy is a declared array. Yet in the 
call to strcopy the names appear side by side, and in the 
definition of strcopy both are declared as pointers to char- 
acters. Array references in C translate to pointers to the 
array plus the appropriate offset. 
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The work in strcopy is done in the condition for the 
while—yet another instance of the terse code often found 
in C programs. We will read it from the inside outward, 
The character pointed to by fromstr (think of the asterisk 
as representing the phrase “pointed to by”) is copied to 
a location pointed to by tostr. After this copy is done, the 
two pointers, tostr and fromstr, are incremented. The value 
assigned also becomes the value of the expression in 
parentheses. When the end-of-string marker is copied 
to tostr, its value, 0, becomes the value of the expression 
for the while. In C this means "false," and the while loop 
ends. The semicolon marking the body of the while is 
lined up under the w to tell a human reader that the 
body of the while is empty. 

You might want to alter this program to see what hap- 
pens when both copy and original are declared as pointers. 
The run-time errors are amusing enough to encourage 
several tries. If copy is declared as a pointer rather than 
as an array, the value it contains is undefined; where 
it will store the characters assigned in the function is 
anyone's guess. You might run this version through lint, 
which checks the style of programs, to see what it thinks 
of the code. 

Next, let's look at how a function can return a pointer 
to a character string. The function in the next example 
is a model for functions that, given an integer, might 
return the corresponding month or part-name or job 
title—the uses are many, and the present example is 
perhaps one of the simplest. As indicated in line A, the 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


Marymas INDUSTRIES, INC. 


22511 Katy Freeway 
Katy (Houston) Texas 77450 


function's type must be declared in main if it returns non- 
integer values. 


{*— weekday.c Introduce static variables and ? : construct —"/ 


maim ) 


char *weekday( }; I" À *l 


printi(| was born on a %s \n", weekday(4]); 


char *weekday(number) /* — return pointer to name of weekday —*/ 
int number; 
static char *day{} = { l^ B* 
“Oopsday", 
"Monday", 
“Tuesday”, 
"Wednesday", 
"Thursday", 
"Friday", 
"Saturday". 
"Sunday", 


| 
return{ (number « 1 || number > 7) ? day[0] : day[number]); 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80® BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 5% sales tax. 
Open Mon.-Fri. 9-6, Sat. 9-1, We pay freight and insurance. Come by and see us. Call us for a reference in or near your city. 


Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON WE ALWAYS 
REQUEST OFFER 
Federal Expresa (Overnight Delivery) P^ We accept Master Card, VISA, 
and American Express. 
Houston Intercontinental E] We use Direct Freight Lines. No 
Airport Delivery (Same Day) : z long waits. l 
U.P.S. BLUE (Every Day) Ea EI We always pay the freight and 
References from people who have an insurance 


bought computers from us probably in 


Uu eel ‘er MEL ROT BE Save b Dur capability to go to the giant 
UNDERSOLD! o o TRS:B0 Computer warshouse 5 
10 ^o 1 9 ^o hours away, in Ft. Worth, Texas, 
OR MORE to keep you in stock. 
ED McMANUS Telex 77-4132 (Fleks Hou) JOE McMANUS 


(reca) 
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No Tax on Out of Texas Shipmants! 


Ses us in the Wall Streat Journal avery Tuss., Wad., and Thurs. 
' TAS BO n a Mogstgied Tiadermuh ai Tandy Corp 


(^| Toll free order number 


Bent 
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The function weekday returns a pointer to character 
data, and it must be declared as such. Until now, our 
functions that returned anything returned integers, the 
default in C. The strategy behind weekday is that the in- 
teger will be the index into an array of pointers pointing 
to character strings containing the names of weekdays. 
That is, the value of day[4] is the address of the character 
string Thursday. 

The declaration of day as an array of pointers to 
character data has several aspects worth noting. First is 
the word static, which refers to the storage class for the 
array of pointers. Normally in C, local variables in func- 
tions are allocated each time the function is called and 
deallocated when the function is exited. These are 
automatic variables. If you want the variables in a func- 
tion to remain allocated after the function is exited, you 
must specify that the variables be static. 

We certainly want the names of the weekdays and their 
pointers to stay around. If they disappeared after the 
return from the first call, subsequent calls would not 
have them or would have to reinitialize the array. C cir- 
cumvents this by prohibiting aggregate initialization of 
automatic variables. If you omit the static declaration, the 
C compiler will complain, and compilation will not be 
successful. 

The number of elements in the array is not specified 
within the brackets. Because the array is initialized in 
its declaration, the compiler will count the number of 
elements and allocate that much space. Ágain, you 
should note that pointers to the names are the values be- 
ing stored in the array day rather than the rumes 
themselves. 

The return statement contains a rarity in programming 
languages, a ternary (three-item) operation. Parts one 
and two are separated by a question mark, and parts two 
and three by a colon. The expression in parentheses is 
evaluated, and if its value is true, part two is executed. 
If the expression is not true, part three is executed. This 
is similar to an if-else construct, but it is working at the 
level of an expression rather than as a full-fledged con- 
trol structure. The condition tests whether number is out- 
side the range of a valid weekday number (between 1 
and 7), and, if so, returns a pointer to the string Oops- 
day, Otherwise it returns a pointer to the name of the 
weekday. The ? : construct is both powerful and com- 
pact. You might rewrite weekday without it to see how 
much less readable the code becomes. 


Structures 

Structures did not enter the language until 1973, but 
they cap the major developments of C. À structure is 
like a record in Pascal or levels in COBOL Data Division 
entries, These next examples show a transcript of part 
of a Unix session using Mark Horton's script utility to 
record what appeared on the video display. Here a pro- 
gram using structures is listed using the cat command 
(think of cat as being short for "copy all text"), then com- 
piled, and finally run to produce the output of three 


names and telephone numbers. 
/* struct.c Show an array of structures —*/ 
main( ) 


static struct list { Mel 
char “name; 
char *number; 

} phones[3] = | PB 
"Jim Joyce" , "415-821-6415", 
"Time" , 415-767-2676 , 
"Story" , 415-626-6515" 

h 

int I; 


for (im0; i«3; 4) 
printí("9612s 96128 Vn" 
phones] i ].name, phones| i ) number); 


The program listing starts with the by-now-familiar 
comment line having as its first word the name of the 
file—the absolute minimum that good documentation 
practice requires. Line À begins the structure's defini- 
tion. The struct announces that a structure is be- 
ing defined, It is a static variable, and the structure will 
be initialized at compile time. We recently saw a variable 
declared static; now we can state a generality about in- 
itializing arrays and structures: automatic structures and 
arrays cannot be initialized. If you try to compile this 
example without the keyword static, the C compiler will 
complain: 


“struct.c’, line 9: no automatic aggregate initialization 


The name list at first looks like a variable but is really 
a structure tag. Using a structure tag, you can declare 
other variables as being a structure having the form 
described in the structure tagged list, without having to 
enumerate the members. The structure has two 
members, both pointers to characters: name and number, 
Line B names the structure as phones, and we note that 
phones is an array. What we have created is an array of 
structures. Others might simply call phones a table. 

The assignment operator here, as in the previous ex- 
ample, indicates that the variable phones is to be initial- 
ized, The three lines following are pairs of strings; the 
C compiler will store them somewhere safe and then put 
their addresses in the structure members, the first cor- 
responding to name and the second to number. The 
elements are separated by commas, with each “line” of 
the structure on its own line; this format helps read- 
ability. 

In the printf statement we see how to access the 
members of the structure. The name of the structure is 
given first, then a period to separate the two tokens, and 
then the member name. This example is admittedly con- 
trived to show a simple example of a structure and how 
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Circia 166 on Inquiry card. 


NEW! M-68000 
SINGLE BOARD A | 


FEATURES: 

16 hit Motorola 68000 CPU operating al 5 MHz or LO MHz, 20K nl on 
board fast static RAM, {6K bytes of on board EPROM spare, 7 
nutovectored interrupts, 3 memory / device expansion buses, 2 serial 
communication poris (RS-232 CJ, 16 bit bidirectional parallel port. 
5-16 bit counter/ timers with vectored interrupt and time of the day 
clock. On board monitar allows to download and debug programs 
generated on APPLE Il, TRS-80 and CP/M using our M68000 Cross 
Assembler, 


PRICE: 

MSAK Bare board with documentation hue -— - 99.95 
M68MON monitor & mapping PROM... is 4136.00 
M68000-6 ul etre riter tlie rii aam m sid d auny us 95.00 
M64K Parts Kit 


WKudusations! 
68000-CPU for APPLEBUS 
and multi interface 
€ Interrupthandling 6502— 68000 
Pascal-, Basic-, Fortran (with UCSD-operating system) 
650$ 
extendable to 1Mb RAM 


M6B8K Documentation only.......... eese rre nena 5 15.00 
Shtpping & handling (Domestic}... .& 3.50 
EMS Microcomputer PO BOX In)15 IRVINE CAU27] 3 6 16 
| | By scum Teen) 
Now waiting has an end. For all compulers with 
APPLEBUS a 68000 system is available. 
you get a multi gy! 
user systems H -— 
| m 
e 68000 CPU with 7 Mhz clock frequency 
© 14 bit timer from 20 us to 163ms 
@ comfortable fullscreen Editor Assembler 
| Compiler for 68000 
CP/M-68K with C-Compiler 
7209 
Prices for Software for inquiry 
m3 COffeUtcetcetrnirt 3 ne wal tenga lam D 


(foreign)....5 15.00 
CALIFORNIA RESIDENTS ADD 65 TAX 
E 
i35 
Fits amani URBE, LEUR RA Rs 
cOompucedcEeCHIH 
Using UNIX is possible. Through 
a universal memory étpantian 
for a low price. 
e 128 KB RAM you can also use as a pseudodisk 
© memory expansion to 1 MB obtainable 
Available software: Editor Assembler DOS 3.5 
Forth for 68000 (with DOS 3.3) 
AP 20 Intemex with 68000 CPU and 128K RAM 
AP 26 Memory expansion for AP 20 256K RAM 
Fel. 0521/44032 Tel (200) 473 HIN 
West-Ciermany 
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Circle 217 on inquiry card. 


to access members. We could have written the printf as 
printf( "95125, 96125 \n", phones[i]); 


with the same result. 

Quite apart from the topic of structures is the control 
string for the print. The 9512s specifies that the output 
string is to be 12 characters long. Surprisingly, the strings 
are justified at the right margin in the field, as we see 
in the resulting output: 


$ cc -o struct struct.c 
$ struct 
Jim Joyce 415-621-6415 
Time 415-767-2676 
Story 415-626-6516 


This format conversion is simply part of printf. To have 
the string output justified at the left margin, we would 
write %-12s. Page 147 of Kernighan and Ritchie's book 
details the options. 


Going Further in C 

By now you have seen quite a bit of the programming 
language C, but not all of it by any means. As you may 
have noticed, the examples have pradually increased in 
complexity and sophistication. By now you should have 
enough experience with the language to write useful pro- 
grams and to learn more of the language from Kernighan 
and Ritchie. Ámong the topics you will want to read 
more about are preprocessor facilities, structures, and 
the Unix system interface. You might consider adopting 
the approach that has guided the examples you have 
seen here; that is, write programs for yourself that focus 
on the language feature you are learning. Then, once 
your example is working, modify it to introduce 
deliberate errors so you will recognize them later. 

Another valuable tool for learning C is Alan Feuer's 
The C Puzzle Book: Puzzles for the C Programming Language 
(Prentice-Hall, 1982). When you get a copy, be sure to 
add the missing right brace at the end of the program 
on page 53. Then key in each example and run it, tak- 
ing care to include spaces, tabs, and blank lines where 
Feuer puts them. 

The puzzles in Feuer's book are working programs that 
illustrate the major aspects of the language: operators, 
basic types, included files, control flow, programming 
style, storage classes, pointers and arrays, structures, and 
the preprocessor. The second half of the book offers a 
step-by-step discussion of just what the programs do, 
with helpful diagrams for the puzzles about pointers. 
Do let me know about other simple examples of C con- 
structs that should be shared, and there may be a follow- 
up article in the future. m 


Jarnes foyce is president of International Technical Seminars Inc. (520 Waller 
St, San Francisco, CA 94117) and founder of the Unix Bookstore. 


Never before could you 
manage so much data 
for so few dollars... 


Base1™ gives you 


No-Limit Flexibility $¢Fast data access through special indexing 
3t Unkrmited number of records it Data structure accessible in BASIC 
#Unbmited record size $¢ Quick and easy field reorganization 
$$Unkinuted number of fields 3t Space saving compression utility 
$¢Unkmited field size 3¢Full variable length processing 
3t No requirement to define 3¢ Virtual information facility 

formats or data before entry 3*Index on any list of fields 


Base" is a database for 


3e CP/M systems (8° SSSD 3370 format?) 
3-IBM Personal Computer IPC DOS) 

it Apple il, lle and III (Apple DOS) 

Y TRS-BO(UTRS-DOS) 

Osborne (CP/M) 


Base1™ requires 


32K of memory 
(special buffering for larger 
memory systems) 


Base1" 


a software product from 


WeenGvsrEMs 


Goftware to rely on 


BaseT 


database 


Visa/MasterCard 


Call Now 
( S O Q ) U SA - 3 3 3 3 (Pennsylvania Residents) 800-292-9660 (Pa residents add sales tax} 


FR EE media, shipping and handling on first 1,000 orders. tnormatty s6.95 or $9 95 tor a” media) 


IBM ws a registered trademark o! Internauonal Business Machines. Apple w a registered trademark of Appla Computar, inc. TAS-50 « a registered trademark af Tandy Corporavon, 
Osborne is a trademark of Osborne Computer Corp. CP/M i5 a registered trademark of Dita) Research. Inc 
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Do you have t 


C 


the entire S400 


We do. 

And now you can too: The most powerful 
multi-processing CPU board you can buy. The 
world's first 256K static RAM memory board. 
And the most sophisticated hard disk controller 
board available. 


Run 8-bit CP/M 80* and 16-bit CP/M 86* 
simultaneously in a single or multi-user 
environment. $895. 

Now you can upgrade to 16-bit without for- 
saking your investment in 8-bit software. Octagon's 
plug-and-play CPU Board 8/16™ is a complete 
computer-on-a-board with all this: 

* Dual processors: 4MHz NSC-800 (executes full 
Z80* instruction set) and 8MHz 8088. 

¢ Intel 8272 floppy disk controller with 24-bit DMA. 
Runs up to four 5%" or 8" floppies in any combi- 
nation at the same time. 

¢ 8K PROM monitor. Boots operating system and 
also contains all the disk interface software you 
need for almost any operating system. Plus many 
useful debugging features, such as memory test, 
memory dump and memory search. 

* Two serial ports (baud rate software selectable 
up to 19.2 Kbauds.) 

¢ Interrupt controller with eight vectored 

interrupts. 
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CPU Board 8/16 
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e Fixed frequency real-time clock interrupt for 
multi-user dispatching. 
e |EEE-696 S-100 compatible. 

Add the optional 8087 math co-processor 
for just $300. 

And save $155 when you buy the 
operating system from Octagon, whether you 
take Concurrent CP/M 86 at $195, CP/M 86 at 
$150 or MP/M 86* at $495. 

CPU Board 8/16 is completely ready to run 
with no additional software. And both operating 
systems automatically include your CP/M 80 
emulator, so you can run any 8-bit CP/M pro- 
gram— as well as auto-select bios that let you 
transfer files back and forth between 5!4" and 
B" floppies. 


World's first 256K Static RAM Memory 
Board. $1850 

Memory may be configured as either four 
totally independent 64K software-selectable 
blocks or as a single 256K block which responds 
to IEEE-696 extended addressing lines. Will ac- 
cept either 8-bit or 16-bit bus requests. 

And each 64K block can be one of 256 
addresses— so theoretically you could address 
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256K Static RAM 


guts to take or 


micro indust 


up to 16MB of these boards in your system. ECC generation and correction on data fields is 
A partially populated 128K board with the user selectable. 
same characteristics is just $1095. .. And its phase lock loop lets you forget about 
Sophisticated, reliable Hard Disk critical timing adjustments. In fact, you never need — 
Controller. $550. to adjust it at all. There's no pot. 
Designed around LSI technology for greater .. Octagonis Hard Disk Controller Board also 
reliability. With its sophisticated Western Digital gives you data rates up to 5MBits/sec., and CRC 
generation and verification on ID fields. Complete 
subsystem including board and 19.2 MB hard — 
disk packaged with power supply: $2195. 


1-408-262-7777 
Call us now for more details. And take advan- 
tage of these introductory offers: Buy CPU Board 
8/16 plus the Memory Board and get Concurrent 
CP/M 86 or CP/M 86 free, (Includes CP/M 80 em: 
ulator.) Or buy all three boards and get MP/M pit 
new Personal BASIC from Digital Research fre 
1010 hard disk controller chip to control up to four You'll never need any other S-100 bo: 
514" drives, this unique board gives you auto- takes guts to say that, but try us out and y 
matic seek, automatic retries after error; comes know: Octagon has what it take: 
with both CP/M 80 and CP/M 86 bios; and AM BEERER 
includes two serial ports and one Centronics- F -— e$ 
compatible parallel port. qme E ifa! a s- 
Using the WD 1014, it detects and corrects 
single-bit errors and detects double-bit errors. _ 
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MONITORS 
Hitachil...... $299 
Hitachi Il... iius. 499 
GRAPHICS 
Bastgpaplin. ooo eor eres ce ree rns $189 
Si ee eee ee a ee cree 199 
PRINTERS _ 
Prowriter Parallel......... +. $429 Smith Corona Tractor ........ $139 
Prowriter Serial 0.0... ccc eae NEM BEBORR.L Leo aana rit 239 
Smith Corona TR-1................. 529 Grappler Plus ...........s isses. 134 
d . LANGUAGES 
Basic 89 Compiler TET -i —" . $289 Microsoft Cobol 80........... ——- $539 
Basic 80 Wier PREG cs... eee rm mhm 259  muLisp/muStar....... /—— — 144 
0 ———— — /——n C ER "o ($0 RETE — x .. 189 
Fortran 80 ^ ao eanhetateaanea 289 o o a ee ae 189 
i DATABASE -—— COMMUNICATIONS 
Dbase Ianas $439  TImIM........ .$275 US Autodial.......... $479 Hayes Smart Modem.. $239 
Dbase amico . 499 Datastar....... 169 Password ........... 379  Micromodem Il....... 309 
Dutll.......... 68  Infostar........ 279  Autclink 300,,........ 179 Hayes Chronograph .. 219 
Quickcode..... 219 Supersorti..... 149 Hayes 1200Baud..... 569 Crosstalk ........... 117 
FINANCIAL | WORDPROCESSING IBM HARDWARE 

Supercalc. ...sccueserre 9125 Wordstar .......... s $279 Quadboard 64K ........$ 295 
Supercalc lls, pesses 179 WSIMM.......soe BAY Quadboard 256K ..... .. 479 
Visicalic..... "*$9* 98295 4$ 5255 189 WSIMM!/ISS.., *#erRraeteteee LES 444 Quadboard | 64K Fo  & B 9 * * 295 
Visitrend/Plot........... 228 Starindex .......... eee 119 Quadboard)1256K...... 479 
Multiplan ........ — TRS Final Word ........... ,. 199 Quadcolorl ......... «. 235 
Calcstar .......ssee 99 Superwritar ......... ove MP Microsoft 64K ......... 259 
Home Accountant for IBM 99 Speliguard............. 119 Microsoft 128K ........ 379 
Planstar ......... — 395 Gpallstür......... uses 149 Microsoft 192K ........ 519 
Scratchpad ............ 199 Mathstar............... ag Microsoft 256K ........ G24 
Money Decisions........ 79 TMaker Ill...... ns Datamac 12 Meg Int. .... 1599 


We offer savings on the finest in software Including Micropro, Sorcim, Ashton Tate, Fox and Geller, Microsoft, Supersoft . . 
and excellent buys in hardware peripherals, printers memory boards, modems, diskettes and supplies. 


MICROHOUSE 


A WISE CHOICE FOR 
ALL MICRO PURCHASES! 


. TWO LOCATIONS TO SERVE YOU BETTER It’s easy to 
|» TOLL FREE PHONES: do business with 
| #800*523°9511 | _MIGROHOUSE _ 
BOX 499, BETHLEHEM, PA 18016 Full tech support 
—————— — QR A Lower prices 
Maxell FD-1 | 1*800* FOR» SURE: eee View 
axe : , VI 
Maxell FD2 ; E. & P. P.O. BOX 4380, SPARKS, NV 89432 | Sao nap Express 
Maxell MD-2. .. $44 and purchase orders. 


Prices subject to change without notice 
306 BYTE September 1983 Circle 297 on Inquiry card. 


User's Column 


Eagles, ‘Text Editors, New 
Compilers, and Much More 


Important items of information from our ingenious insider 


[ surrender. Next week I'm going 
out to buy an IBM Personal Com- 
puter, rotten keyboard and all. (Of 
course IH use Jim Baen's Magic Key- 
board on it; I haven't gone complete- 
ly mad.) 

Obviously there's a reason: soft- 
ware compatibility. Over in one cor- 
ner there's four cubic feet of 
unevaluated software, much of which 
won't run on anything but an IBM 
E. 

Although a lot of machines claim 
to be 100 percent IBM PC compatible, 
l've yet to have one arrive at Chaos 
Manor. Now true: some of the ma- 
chines we have, such as the Eagle 
1600 with hard disk and the Eagle 
PC, have some awfully strong points 
compared to the genuine IBM. In 
fact, compared a feature at a time, I 
think I'd prefer the Eagle, which is 
faster and has a much nicer key- 
board, À lot of our PC-type software 
runs quite well with the Eagle, 

Theres the Compupro 10-MHz 
8086; Tony Pietsch has just dreamed 
up a new method whereby we can 
boot PC-DOS (the disk operating sys- 
tem for the IBM PC) off 5%-inch 
disks even though the primary disk 
system for the Compupro machines 
is 8-inch. A fair amount of PC soft- 
wate will run with that machine, as 


by Jerry Pournelle 


well as, naturally, our Compupro 
8085/8088 dual processor. 

We also have the Zenith 2-100, 
which has a number of features in 
common with the PC. Some PC-type 
software runs fine with the Z-100. 

Alas, a lot of stuff doesn't run with 
Eagle, Z-100, Compupro, or anything 
else we have around here. Some of 
that software looks pretty nifty. Then 
too, my contract for the Inferno game 
based on Inferno (Larry Niven and 
Jerry Pournelle, Pocket Books) calls 
for it to run on an IBM PC. Finally, 
I keep getting letters from readers 
concerning the genuine IBM PC: 
"Try it, you'll like it” 

So I'm going to try it. While l'm at 
it, I'll try to buy the absolute mini- 
mum from 1BM itself and get my 
disks and memory and such like 
from less expensive sources; that 
should give me something to write 
about and justify the expense. 


The Eagle 1600 

We've had the Eagle 1600 for about 
a month and it runs fine. Eagle justi- 
fiably brags about how easy it is to 
get this machine out of the box and 
up and running. It took us about 5 
minutes. 

The 1600 has a 20-megabyte hard 


disk that contains all the operating 
system and applications programs: 
the machine boots off that disk. 
When it comes up, you have a choice 
of Eaglewriter which is Lexisoft's 
Spellbinder text editor; Eaglecalc, 
which is a general-purpose spread- 
sheet; backing up the hard disk; exit- 
ing to the PC-DOS operating system; 
or shutting down the system. 

Incidentally, that last choice retracts 
the hard-disk head and protects the 
system. The Eagle documents insist 
that you use that method whenever 
you turn off the system, and they 
warn you that if you shut down 
without going through the regular 
shutdown command sequence, you 
can damage things. The documents 
dont say what will happen if you 
have a power failure and can’t use 
Eagle's orderly procedure. In my case 
what happened was nothing; the 
system worked fine after two 
blackouts. 

Spellbinder is a more than ade- 
quate text editor with all the usual 
text-editing commands. I have 
friends who work for the U.S. Con- 
gress; they've been using Lexisoft's 
Spellbinder editor for a couple of 
years and are well pleased with it. A 
lot of special-function keys are on the 
Eagle's keyboard, and this version of 
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Spellbinder has been tailored to use 
them, making Eagle with Eaglewriter 
at least as easy to use as most 
dedicated word processors. I still pre- 
fer Zeke II and WRITE, but I'm pret- 
ty set in my ways. 

I can recommend the Eagle 
1600—with reservations. 

On the positive side, the Eagle's 
keyboard is much nicer than the IBM 
PC keyboard. It has a better feel, and 
the key layout is standard Selectric, 
It's also capable of doing everything 
the PC keyboard can do. Alas, Logi- 
techs IBM PC Mouse won't work 
with the Eagle; I understand that 
both Eagle and Logitech are working 
on that problem. 

Also very much to the Eagle's 
credit, it’s fast, much faster than the 
IBM PC, and that makes up for a lot. 
Sorts and spreadsheet recalculations 
take about half as much time. If 
you're looking for a PC-like machine 
that runs much (but alas not, by a 
long shot, all) of the IBM PC soft- 
ware, check out the Eagles. They're 
well made, quiet, and likable ma- 
chines, and they sure are fast. 

There are a couple of drawbacks. 
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First, the Eagle 1600 is big, I mean 
really massive; the machine itself, 
without keyboard, measures 19 by 19 
by 6 inches. The detached keyboard 
is also large, 19 by 9 inches, so that 
the Eagle plus keyboard barely sits on 
a desk 28 inches deep, and even then 
things are jammed together. You'll 
want to think about where to put the 
Eagle before you buy one; ideally, 
you'd want one of those workstation 
tables that has a separate (and lower) 
shelf for the keyboard. Given that, 
the Eagle's size won't matter. 

Second, the screer's scrolling is not 
very pretty. When you scroll text, it 
sort of ripples up and down on the 
screen. Once it has scrolled, it's rock 
steady, and the character set is attrac- 
tive enough. It all depends on what 
you're used to: some won't find this 
a problem at all. I do, but recall that 
my primary machine uses memory- 
mapped video for superfast scrolling 
and text movement. 

Now to my reservations. 

First; there's a fatal error in the 
Eaglewriter I have. The hard disk is 
disk A:, and a single floppy disk is 
designated C:. Disk B: does not exist. 
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However, you can, from within 
Eaglewriter, try to access all kinds of 
nonexistent disks. With most, such as 
E: or M;, nothing happens. However, 
if you try to access B: for reading or 
writing, the machine hangs, and you 
must reset to get back in control. Any 
text you had in the text editor is lost. 
Text editors that lose text are not 
acceptable. 

Second, PC-DOS 1.0 and 1.1 have 
no provision for user numbers or any 
other kind of structured directory; 
neither does the Eagle 1600. This 
means that the hard disk soon fills 
with programs, directories take a 
long time to list out, and finding any- 
thing becomes impossible. 

Third, a lot of programs will run 
with the Eagle. You can boot Lotus 
1-2-3, for example: you hold down 
the F key while the 1600 is booting 
up, and it will boot from a floppy disk 
rather than from the hard disk. 

Once you have Lotus 1-2-3 run- 
ning, the program complains that the 
Numlock key is depressed and 
urges you to fix that condition. There 
is no Numlock key, However, Con- 
trol-Shift-N will have the same effect 
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to You? 
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NOT IF YOU BUY YOUR PRINTER 


After reading this issue of BYTE Magazine, you are now fully aware of 
the many outstanding printers on tha market today. But what you 
might not be aware of is thal the printer you like best, might not be 
compatible with your computer and software. (The picture above is 
good example of printer incompatibility). At the Printer Store,we 
specialize in printers, so our experienced professional staff can help 
you choose the right printer for your personal and business needs. If 
you want the Best Value, Low Price, Product Availability, and 
Support, cal! The Printer Store and ask us about: 


e FREE TECHNICAL CONSULTATION 
e FULL AFTER SALE SUPPORT 
e FULL FACTORY AUTHORIZED SERVICE 


DOT MATRIX painters 
EPSON SERIES 
FX BD $ CALL 
FX 100 $ CALL 


OKIQATA SERIES 
82A $ CALL 
| ——— S Rod 


92A S CALL 

93A $ CALL 

84 (parallel) $ CALL 
C. ITOH SERIES 

8510 Prownter $ 395 

Prowriter Jt S CALL 

New! Banana $ 299 
I$ SERIES 

Microprism 480 $ CALL 

Prsm BD $ CALL 

Prism 132 $ CALL 
GEMIA! SERIES 

Gemim 10X $ CALL 

Gemini 15 $ CALL 
BEBE uuu opio idR ad $ 419 


Toshiba P 1350 ........ — Sousa 1760 


LETTER QUALITY painters 


BROTHER SERIES 


HR-1 (B Na i ..9 CALL 
HR-1 (serial) . $ CALL 
HR-15 . . ,9 GALL 
COMREX SERIES 
CR-1 (parallel) $ 795 
CR-1 (senal) ... .$ 855 
CR-2 à n— O t 
C.ITOH SERIES 
F-10 40 CPS, , . 8 CALL 
F10 55 CPS wu CALL 
Daisywrilar ABR aces CALL 
NEC SERIES 
3310 -S CALL 
3530 .. & CALL 
3550 » .,8 CALL 
7710 $ 2425 
7720 $ 2900 
7730 $2400 
NEC Aerassories eee S. CALL 


We carry a full line of Cables and Accessories 


Call (714) 241-0701 and ask us about... 


We are so conlident of gur LOW PRICES and SUPPORT tha! we 
are going to ask you to make the nihal investment by calling 
us Inreturm when you buy your printer from vs. we will ebate 
the cost of your call and deduct (1 tram your invoice 


STORE — 2720 S. Harbor Blvd., Suite E, Santa Ana, CA 92704 
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C. ITOH 8510 
Prowriter : 


e 120 CPS - 13K Buffer - 144x60 dots 1 inch 
Nx8 dot matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set - 
Graphia symbols - bi-directionat. logic-seeking - 
Adjustable tractors - Single-sheet friction feed - 
Vertical & horizontal tabbing, 


C. ITOH 8510 Prowriter ...., Liat $799 $395 


BROTHER 
HR-1 


* 16 CPS - Bi-directional - Super and Subscript 
e IBM Selectric type ribbon - Prints up to 6 copies 


e ideal for word processina 
Parallel List 1100 $ Call 
List 1200 $ Call 


INTERFACE EQUIPMENT | 


-$145 Printer Stands: large . . $95 
Grappler Plus . .S CALL Printers Stands. small . $25 
Complete stack ol 


Printer Ribbons ...$ CALL 
Epson Accassones$ CALL ^ Pnnte Sound Enclosure CALL 
Custom I" Cables for 


Vic 20/Camm 
oe Alan, IBM £4 Interface ...§ CALL 
TRS-80 $ CALL 


Serial 


Apple Dumpling. . 


In order to serve you beller, The Printer Store will 
be moving to larger facilities. The move should be 


completed by Aug 25. 


1) LOW PRICES 

?) SAME DAY SHIPPING 

3) FREE TECHNICAL SUPPORT 
4) FULL SERVICE OPTION 


KDY TO MER On he Lepus ntra am Ip6p.m PST, Monda 
Früday We pi VISA. MAST RCHARGE ‘al extra charge, person i 
checks take twor Ee COO accephed Tamedia — ae 

orders placed belare 1g m, Mamulacturer’ S warranty applicable on all A 
ment subyeci lo change. 
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as the Numlock key on the IBM PC. 

Alas, those latter two features (how 
to boot from a floppy and how to 
numlock) are not documented; in- 
deed, while the documents for Eagle- 
writer and Eaglecalc are really very 
nice, the system documentation for 
the machine itself is plain lousy. 

Finally, 1 can't get Concurrent 
CP/M-86 to run on the Eagle 1600. 
That can be serious: see below. 

I’ve told the Eagle people all this, 
and they claim that by the time you 
read this all will be fixed, with the 
possible exception of running Con- 
current CP/M-86, and they'I work on 
that. 

Certainly the fatal text-losing error 
will be fixed now that they're aware 
of it. 

PC-DOS 2.0 has a structured direc- 
tory system, and one assumes that by 
the time you read this the Eagle 1600 
will have DOS 2.0 or later, making it 
a lot easier to find files. 

Finally, it can’t be that hard to write 
adequate documents for the ma- 
chine, and they swear they're work- 


StarL 


ing on them. 

Before you buy an Eagle 1600, 
check the above points. Otherwise, I 
can recommend this machine. 


Recommended Editors 

lan Morton of St. Paul writes, “As 
respects CP/M, consider ED. No, 
don't consider it—wipe it out. Bury it 
in the Love Canal. 

"Surely ED is the most prepos- 
terous piece of software ever written.’ 

He's very nearly right. ED is the 
text editor you get free with CP/M. 
It's overpriced. No one could do any 
serious writing, whether creative text 
writing or programming, with ED. 

Mr. Morton asks what editors | 
recommend. 

I have a lot of text editors and have 
used most of them. The following are 
my personal preferences. 

For text creation, we continue to 
use WRITE, which is for 8080, 8085, 
and Z80 machines only. Its strong 
points are that it is transparent to the 
point of invisibility and it's very flex- 


ible. I can write a lot of words in a big 
hurry with WRITE. 

For programming, I continue to use 
Wordmaster, but that's in large part 
due to sloth; it's not really the best 
programming editor available. 

Two very good programming 
editors are Superwriter, by Sorcim, 
and Vedit, by Compuview. Vedit is by 
all odds the most flexible program- 
ming editor I’ve ever seen. It is also 
one of the most complex. The version 
l've got isn't easy to install, and the 
instructions for learning to use it 
aren't at all clear. Ted Green of Com- 
puview swears he's fixing all those 
problems as a result of my grouches. 
À lot of good programmers swear by 
Vedit; one of its best features is multi- 
ple buffers; that is, you can store 
chunks of programs in various places 
and pull them out into your main file 
when needed. 

Vedit also has excellent macro capa- 
bilities; that is, you can go through 
a long program and make compli- 
cated changes with conditions: such 
things as "If a GOTO statement is 


ogic Announces Savings on 


IBM PC Compatible Disk Drives 


IBM PC XT Disk Drives 


from Interface Inc 


9V4' Winchester Disk Subsystems from 
Interface Inc 

Includes Winchester disk drive, cabinet, power ap 
ply, a dee I/O adapter, and software (JEL) 
or 


Dual floppy disk drives each with 362K bytes - 
age; both drives mount in "A" position 450.0 

10 Megabyte Winchester Subsystem Slave ie 
patible with IBM DOS 2.0 $1095,00 


5 mega ch Winchester disk drive 
yte Winchester disk drive 
15 megabyte Winchester disk drive 


10 mega 


Tandon Internal 5'4" floppy drives 
Standard sized drive BOR bytes dle with IBM PC 
60K bytes $1 
Double-sided drive — 320K 2d 
Double-sided drive —850K bytes 
(includas software patch to 1.1 DOS 


Single-sided drive— 1 


Telephone Orders Only 
MasterCard, VISA or 
Cashier's Check COD 


(213) 883-0587 
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$1375.00 Add-on external drives from Interface 


$1575.00 Inc 
$1775.00 
ply and cable. 


Includes 5'4" floppy disk drive, cabinet, power sup- 


Standard sized 5'A" drives 
Single-sided drive — 160K bytes 


65.00 Double-sided drive—320K bytes 


$235.00 
$315.00 


Double-sided drive —650K bytes 
(Includes software patch to 1.1 DOS) 


Hailf-height ThinLine 5%" drives 


Double-sided driva—320K bytes 
Double-sided drive— 650K bytes 
(Includes software patch to 1.1 DOS) 
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Chart. Master turns 
volumes of complex data into 


easy-to-understand graphics. 


"A picture is worth a thousand words." With this simple 
concept as a building block, Chart-Master is changing the 
way busy executives, analysts and secretaries look at, 
interpret and present information. In a fraction of the time 


E 5. 
" 


Values printed at data points; both left and right Y-axis scales; floating 
legends & bars; both horizontal & vertical formats; exploded pie sections. 


produce easy-to-understand bar charts, pie charts and 
scatter diagrams quickly and dramatically. Chart-Master 
makes it easy to customize reports and presentations with 
six different fonts, label placement, proportional pie charts 
and more. 

Menu-driven Chart-Master allows you to enter data and 
select a chart format at the press of a button. You then 
preview your selection on your personal computer screen 


as it would appea inal form. Or, you can review the 
various Chart-Master grap ions to make sure you 
have selected the most effective formmet--When satisfied, 
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you can transfer your selection to paper'Ór acetate trans- 
parencies for a colorful, presentatfón-quality chart in 
seconds. 

Chart-Master presents a clear picture of the "bottom 
line," which conveyors of information understánd and deci- 
sion makers appreciate. That's why major.corporations like 
GE, Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M, Citibank, Motorola, Procter & Gambie, and 
GTE rely on Chart-Master to translate "volumes of com- 
plex data into meaningful information." 

Chart-Master supports the IBM Instruments XY750, 
Panasonic VP Series, Houston Instruments DMP29, 
Yokogawa PL1000 and Strobe plotters, in addition to the 
Hewlett-Packard family of plotters, for use with IBM PC 
and other compatible computers. 

The retail price of Chart-Master is $375. For a complete 
information kit and name of your nearest dealer, contact 
Decision Resources, Inc., 25 Sylvan Road S., Wesiport, 
CT 06880. (203) 222-1974. 
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SAVE AT ELEK-TEK 
HEWLETT Aj al 


16K PORTABLE COMPUTER 


$7 1 C00. A 
995 
The battery powered portable computer 
which includes a built-in HP-IL interface, 
card reader, and time and appointment 
modes, Typewriter keyboard. 
HP-IL Products also available: 
Mir Sugg Elek-Tek 
Digtal Cassette Drive 450 8335 
Thermal Pruter/Plotter 450 335 
Video Interface 225 169 
Solutan Books 35 


CALCULATOR SAVINGS 
Mir Sugg Elak-Tak 


HEWLETT-PACKARD 
SLIMLINE Programmable 


LCD CALCULATORS 


HP-10C Scientific teu 4 8 dd $54 
HP-11C Scientific,.....,...70 
HP-15C Scientific ...,,....90 
HP-12C Financial ... 

HP-16C Programmer ....... 


LIMITED TIME OFFER! 
HP-11C, 12C, 15C 
8.50 


Solution Books 
purchased with calculator. 


§0".-60%. off ong. mir. sugg. retail price 
HP-32E Scentilic 32 $0 
HP-3J34C Scientific 
HP.37E Financial 
HP.3BC Financial 


CALL TOLL FREE 800-621-1269 
EXCEPT lilinois, Alaska, iiia 
TER Acete. iewrted, nn fet ri TNI na or xn 
f Cece M*yn Chen Pers Dun | Ach ws 
Ten Fost ' [AK, Hi, PA., Canada add B4 OO hiret itam] 1 © 
» onm Age cd Prom. ta L odes aid EX tar Prep 


€ e repiecemarts ems TW ELE “TEX ar icy 
AND 


ANO NEW, FIRBT QUALITY 


gE ELEK-TEK inc. 


57 KM Uncoln Ave 
(800) 421.124? 


aie apa 
COM 
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followed by 456 then change it to 
GOSUB, and at the end of the line 
add the following REMARK.” 

Superwriter, though not as flexible, 
is much better documented and a lot 
easier to get running, It too has many 
positive features and a number of 
passionate supportets. 

I intend a full review of both Vedit 
and Superwriter as soon as [ have 
stable installations: both are some- 
what dependent on what terminal 
you use, and around here that has 
changed several times in the past few 
weeks. By the time you read this, we 
will almost undoubtedly have con- 
verted to either Superwriter or Vedit 
as our programming editor. 

Either Vedit or Superwriter would 
be adequate for text creation, al- 
though I'd hate to have to write this 
article with either. 

Wordstar remains adequate. Used 
with a machine that's been tailored 
to it—as an example, the special-func- 
tion keys for the Otrona have been 
geared to Wordstar—the editor goes 
well beyond adequate. Used with a 
silicon disk, or something like Micro- 
cache, Wordstar reaily wails. If I 
didn't prefer WRITE, I'd be tempted 
by Wordstar because there's so much 
auxiliary software, such as Footnote, 
and Index, and the like. As it is, I 
sometimes translate WRITE files in- 
to Wordstar so that we can use the 
auxiliary programs. 

Magic Wand, which has become 
Peachwriter now that it's owned by 
Peachtree, and Palantir, which was 
written by the author of Magic Wand, 
are also more than adequate. Both 
have very good documentation, in- 
cluding tutorials. They have extensive 
"auto typer” features, so that you can 
use them to send "personalized" 
computer-generated letters to a large 
mailing list. Each also has "features" 
I find annoying. 

As mentioned above, Spellbinder is 
much above the average, and a lot of 
professionals swear by it. You want 
to get a version configured for the ter- 
mina] you like, because a good part 
of Spellbinder's convenience comes 
from special-function keys; given 
that, it's quite a good editor, and very 
possibly what l'd adopt if 1 didn't 
have WRITE. 


Mark of the Unicorn's MINCE and 
Final Word editors are quite nice if 
you're used to MITs EMACS; if 
you're not, you might not like them. 
The commands tend to be compli- 
cated, and I don't care for the 
"philosophy"; that is, Control-f 
means "forward a space" while 
Escape-f means "forward a word." 
This is a mnemonic for some, but a 
pain for me. MINCE has a million 
commands; Control-meta-CokeBottle 
probably means something. Every- 
thing else does. 


Lobo Users Group 

Car] Rankin of Chelsea, Michigan, 
informs me there's a Lobo users 
group, Maximul, for those interested 
in the Lobo Max-8D computer. Barry 
Workman tends to rely on Ralph, his 
Lobo Max-80, for a great deal of pro- 
duction work, and he’s never had a 
glitch. As I write this, there's not 
much software included with the 
Lobo; otherwise, it would be a strong 
contender for the best deal in 
microcomputerland. As it is, it's a lot 
of machine for the money. 

A users group ought to make the 
Lobo even more valuable. Àn issue 
of Maximul's newsletter informs me 
that for $30 Lobo owners can upgrade 
their machines to run CP/M Plus. 
Maximul (POB 19525, Orlando, FL 
32814) sells disks of utilities con- 
sidered especially valuable for the 
Lobo. 


CP/M Source Code 

The darndest thing I ever did see 
is a program called M/PC. Distrib- 
uted by C. C. Software, M/PC will 
disassemble your CP/M 2.2x, add 
comments, and give you a com- 
mented source file. You no longer 
need MOVCPM to change your 
system, because you can reassemble 
the source code after making any 
changes (such as system size) that 
you like. 

Naturally this is mostly useful to 
the hackers among my readership. 
For thase who can use it, however, it's 
really neat. 

The version 1 got was sold as an 
INT file for CBASIC, along with a 
whole raft of data files that contain 
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Since the @antex 7040 offers obsolule 
compoatibility with the Diablo 630 daisy 
wheel printer, it's not surprising Ihe old 
gentleman is burned up. After all, now 
Diablo can be replaced on almost any 
of today's computers. What's more, all 
word processing systems having soit- 
ware that supports Diablo can be used 
with the 7040, protecting your 
investment. 

What makes him boil, too, is the 
fact that the 7040 can do alot Diablo 
con't. Not only is it a letter quality 
printer, bul it performs like an angel for 
word processing, data processing and 
graphics. 


Qantex 7040 combines both roller 
and tractor drive and easily handles 
both continuous form and single sheet 
documents. 

When used for word processing, il 
gives you all the features of our 7030, 
Such as proportional spacing, justifica- 
lion, auto underline, overprint and 
bold. You can also choose from up to 3 
letter-quality fonts online without 
chonging print wheels. 

For data processing, the 7040 prints 
bidirectionally at 180 or 150 cps, and 
has 6-part forms capability. For graph- 
ics, the 7040 is full dot addressable, has 
a densily of 144 x 144 dols per inch and 


printer.” 


offers a full selection of line drawing 
graphics. 

With all ils sophisticated capabili- 
ties, the 7040 is a workhorse. It has a 
500-million-plus character print head 
ond industrial quality construction. 

Price? That's got the competition 
hot under the collar, too. See why Con- 
toc! Qantex for details or a demo at 60 
Pilani Ave, Hauppauge, NY 11788. Call 
toll-free 800-645-5292; in New York 
State 516-582-6040 


AN north atlantic 
Qantex 


the comments. M/PC disassembles 
the CCP (console command pro- 
cessor} and the BDOS (basic disk 
operating system) of your CP/M. It 
doesn’t attempt to disassemble the 
CBIOS (customized basic input/out- 
put system). However, if you have 
your BIOS source—and you 
should—you now have everything 
you need to really customize heck out 
of your system. 

Clark Calkins of C. C. Software 
says this is a goofy way to distribute 
a disassembly of CP/M, but he has no 
choice; else he'd be violating Digital 
Research's copyright. 

You must run the program; it took 
about an hour with a 2.5-MHz Z80 
and regular disks. With a 5-MHz 8085 
and M-Drive pseudo disks (memory 
that your computer thinks is a disk 
drive; it's wonderful) the disassembly 
is a lot faster. I found this sufficient- 
ly interesting that I was willing to 
help Mr. Calkins and compiled his 
program with CB-80; it now runs in 
about 11 minutes on his system. I 
presume it would go in half that time 


Graphics Plus 


GRAPHICS-PLUS is a field installable enhancement board for 


on mine. I presume he now supplies 
the compiled .COM file as well as the 
.INT file. 

M/PC sells for $35, and if you're at 
all interested in what's going on in 
your system, it's worth it. 


Hacking Up Your Kaypro 

If you like customizing your key- 
board, it turns out to be simple with 
the Kaypro II. Daniel Wiener of Simi 
Valley, California, writes: 


The Kaypro allows you to redefine the 
cursor (arrow) keys and the 14-key numeric 
pad by assigning any hexadecimal codes 
you want to them... . 

I took advantage of this by simply set- 
ting the eighth bit: the Ü was 
changed from 30 to BO; Enter was changed 
from 0D to 8D; etc, Normal operation is 
not affected, since the eighth bit is usual- 
ly ignored. But now the Enter key is poten- 
tially distinguishable from the Return key. 

Next I bought a neat little program called 
Smartkey ($60 from Heritage Software 
Inc.). It intercepts keyboard calls to the 
CP/M BIOS, and allows you to redefine 
any key as a string of commands and/or 
characters. 


He uses this to redefine various 
keys for use with text editors. I’m try- 
ing to see if we can do that to redefine 
escape sequences sent by terminals 
like the Telewidget; that would really 
be useful. So far we haven't been able 
to do it. Even so, Smartkey is a good 
value for those who like customizing 
their systems. 


Appli-card for Apple 

The PCPI 6-MHz Appli-card is a 
one-card solution to running CP/M 
on the Apple. Being very fast, you 
notice the speed improvement over 
the Microsoft Softcard. The Appli- 
card has a one-disk copier program, 
letting you copy any CP/M Apple 
disk. My boys installed it, and they 
use it a lot. . 

The Appli-card converts the Apple 
to 70-column video, with uppercase 
and lowercase. (These work only 
when the Apple is under CP/M.) 
Running it is simple: put in the CP/M 
master disk, and it boots as CP/M; 
put in any other disk, and it boots as 


GRAPHICS-PLUS 


an enhancement 


For Z19 Terminals 


from 


Northwest Digital Systems 


* Tektronix? 4010 Compatible Graphics 

e 512 Horiz by 250 Vert Resolution 

* 80/132 Col and 24/49 Line Text Displays 

e Seven Page Off-Screen Text Memory 

e Menu-driven "Plain English" Set-up Mode 
* 16 Programmable Keys- 128 Chars Each 


. Optional Hardcopy Port 


the popular Zenith! 719 video terminal adding many power- 
ful features found only on terminals costing much more. 


GRAPHICS-PLUS provides Tektronix? 4040 compatible vector 
drawing graphics. VT100? compatible 80 and 132 column 
display formats, off-screen scrolling memory, program- 


mable funcllon keys, "Plain English" menu-driven Set-up 


mods, and a hos! of ofher enhancements. Installation can be 
accomplished within 15 minutes using only a screwdriver 
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s Simple Field Installation 


4 TM Zenith 
2 TM Tektronix 
3 TM DEC 


GP-19 Upgrade for 2719 Terminal 
2419 Terminal With GP-49 Installed 


Norlhwes! Digital Systems 
P.O. Box 45288. Seattle. WA 98115 (205) 362-6937 
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Amazing! This was Printed on an Epson 
by The Fancy Font System from Sof tCraft 


Letter Quality Easy—to-Use 


cay good-bye to correspondence quality and — 3a&we, Fonti is a software package for 
hello to Fancy Fonts high-resolution, pro- CP/M and IBM PC compatible systems; no 
portionally spaced, letter quality. Fancy Font special hardware or installation is required. 
provides fonts in sizes from 8 to 40 points; With Fancy Foni you use your favorite editor 
styles include Roman, Bold, Italic, Script, or word processing package to create a file 
Old English, and more (see samples below) to be printed. Include as few or as many 
All this on low-cost Epson MX and FX formatting directives as you desire. Then use 
printers. Fancy Font to print your file. 


Create Your Own Characters Numerous Applications 


You can use over 30 font sets in the Sancy Fancy Font customers are constantly dis- 
Font package and furthermore, can create covering new applications. For example: 
any new characters or logos you like, up Lo Business and personal letters 
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an Apple. Because the Appli-card 
has its own onboard memory, you 
can have up to a 64K-byte CP/M 
system. 

In fact, this is in essence a one-card 
computer that turns your regular Ap- 
ple into a kind of terminal. You can 
think of it as a computer that hap- 
pens to use parts of the Apple. 

Incidentally, when running under 
Appli-card, Reset forces a CP/M cold 
boot, giving you a way out of some 
programs. Under regular Apple 
DOS, Reset may not do anything at 
all, and sometimes the only escape 
is to turn the machine off . . . 


Epyx's New World 

Reviewed by Richard Pournelle, age 
12, a user. 

"New World is about the conquest 
and colonization of the New World. 
There are three countries: Spain, 
France, and England. You may play 
a one- , two- , or three-person game. 

"The main flaw is that Spain is the 
weakest country, but when you play 
a one-player game you always get 
Spain. The Impe gets France and 
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starts with 16 colonists, while Spain 
has only 2. 

"The game is rather slow. 
Sometimes if you hit Return when 
you are not supposed to, it stops the 
game and you cannot restart it. Also, 
at one time, for no reason at all, it 
took away my chance to go on an 
expedition. 

“The graphics are very nice, also 
the way the letters are written is very 
nice. I don't like it much when you 
have to play against the computer, 
but if you play a three-person game 
it is fun. It is sort of a family-type 
game. On a rating of 1 to 10 I would 
give it a 5" 


Book Learning 

When I first got involved with 
microcomputers, there weren't a lot 
of choices about programming lan- 
guages; you used BASIC, which was 
cumbersome and slow, or you used 
assembly language, which was fast 
but hard to learn. 

Assembly language is one (fairly 
large) step up from what the com- 
purs itself knows. That is: in BASIC 
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if you want to add two variables, you 
say something like 


LETA=A+B 


while in assembly language you must 
find the address of A, move the 
number into the accumulator, find 
the address of B, add what's at that 
address into the accumulator, then 
take the result and store it where you 
found A. Of course that's what the 
BASIC statement did, but higher- 
level languages spare you the gory 
details. 

Its now possible for computer 
users to get along without ever learn- 
ing assembly language, which is just 
as well, because assembly-language 
programs are by definition not trans- 
portable. (In the example above we 
assume there ts an accumulator 
which isn't true of all systems; even 
where the instructions are similar, an 
assembly program written for one 
kind of machine is highly unlikely to 
run on another.) 

However: if you're after fast and ef- 
ficient programs that don't waste 
memory, there's nothing like assem- 
bly language. Fortunately, some fair- 
ly good books on the different assem- 
bly languages are available. l'm not 
competent to judge the merits of 
most of them. However, I have done 
some 8080 and Z80 assembly-lan- 
guage programming, and for those I 
found the best reference works to be 
the Osborne/McGraw-Hill books by 
Lance Leventhal. 

Leventhal’s books have an intro- 
ductory section explaining what as- 
sembly languages are and why 
they're important. Even so, they 
wouldn't be my first choice as 
elementary texts—but I would be 
sure to get the proper Leventhal book 
at the same time I bought the 
elementary textbook, because his ex- 
amples are clear and his books are 
very complete. 

Leventhal has written a whole 
series of these works covering just 
about every microcomputer chip. As 
it happens, I've known Lance Leven- 
thal since I served as his unofficial 
high school adviser in Seattle in the 
early 60s. I therefore have some con- 
fidence that all his books will be as 
good as the ones I can read. 


Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. 1ts highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep- 
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
Computer memory. 


Built-in versatility. 


Much more than just à voice output 
device, the Votrax PS System lets 
you mix either speech and sound ef- 
fects or speech and music. À pro- 
grammable master clock and 255 
programmable frequencies give you 
unmatched control of speech and 
sound effects. 

The Votrax PS System offers user 
expandable ROM for custom appli- 
cations, user downloadable software 
capability and sound effects 
subrourines for easy user program- 
ming. lts programmable speech rate 
provides more natural rhythm, while 
16 programmable amplitude levels 
give you greater control of word 
emphasis. 


Actual size: 12.2" x 4.5" x 2.6" 
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Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. [t can be used 


in tandem with your printer without an 


additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 


o only a PRINT statement away. 


What to say after "Hello". 


Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations, Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 


$00 Stephenson Highway, Troy, MI 48084 


computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 


A quick list. 


D Highly articulate Votrax text-to- 
speech translator. 
L1 255 programmable frequencies for 
speech/sound effects. 
O 16 amplitude levels. 
U Simultaneous speech and sound effects 
or speech and music. 
Q 8 octave, 3 note music synthesis. 
_ Serial and parallel interface standard. 
O User programmable master clock. 
L1 User defined exception 
word table. 
O User programmable speech 
rate, amplitude and inflection. 
O User expandable ROM 
for custom applications. 
DO User downloadable 
software capability. 
| D 3,500 character 
input buffer: sub- 
divisible for a printer 
r. 
and external 


bu 
D Internal speaker 
speaker jack. 
D Real rime clock and 
8 user defined alarms. 
D Oral power up and error prompting. 
a X-on/X-off and RTS-CTS handshaking. 
O Programmable Baud settings (75-9600). 
O Interrupt driven Z-80 microprocessor, 
O Parallel /Serial interconnect modes. 
O Proper number string translation: the 
number 154” is pronounced “one 
hundred fifty four”. 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 


Michigan residents, please call 

(313) 588-0341, MasterCard, VISA or 

personal check accepted. The price is 

$395 plus $4 for delivery. Educational 

discount available. Add sales tax in 
Michigan and California. 
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He has also produced a book of Z80 
assembly-language subroutines. 
These can be copied out of the book 
and used as part of larger programs. 
They all look useful. For some 
strange reason, the subroutines given 
in the book aren't listed until page 
163. The listing there is complete 
enough, once you find it. 

There's a good section on program- 
ming practices and another on com- 
mon errors. Both would be better for 
an analytical table of contents. The 
other books in the series have ex- 
cellent analytical contents tables; T 
can't think why this one doesn't. 

Don't let that stop you from getting 
the book, though; if yau're writing in 
Z80 assembler, it's just about 
guaranteed to save time and frustra- 
tion. 


Floods of Programs 

We get a lot of programs. For some 
reason, a lot of them come packaged 
in a rather odd way. 

Typically, in these cases, the 
documents are printed on cheap 
paper offset from a Spinwriter. We 
read the documents two or three 
times, and sometimes we figure out 
what the program does. Sometimes, 
though, we're just out of luck. We're 
fairly sure it does something, but we 
can't quite puzzle out what. 

The documents are generally writ- 
ten by a programmer, Typically they 
say, "Here's this program. I use it a 
lot, so it's easy to use. I like it, and 
you will too. It's set up to run on a 
TzQ-820 terminal running off the Z-79 
chip; it might not run on your 
system, but just use DDT to patch it 
in the usual way, and I'm sure you'll 
love it” 

Needless to say, every office has 
suitable receptacles for stuff like 
that... 


More Licensing Agreements 
Ralph McElroy of ZXY Controls 
sends his candidate for the Most Ab- 
surd Licensing Agreement of 1983. It 
looks to be a leading contender. 
It's from Avocet Systems Inc., ap- 
parently for an 8048 cross-assembler. 
Under this agreement, you promise 
to destroy all the software within five 
days if Avocet cancels your license. 
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Avocet explicitly warrants absolute- 
ly nothing if you use its program with 
any non-Avocet software (such as 
CP/M). If the disk is no good and you 
respond quickly enough, Avocet 
might replace it, although it doesn’t 
have to. 

The agreement also incorporates a 
“Statute of Limitations” as follows: 
"76 Statute of Limitations. No suit 
shall be brought on an alleged breach 
of this Avocet Warranty more than 
Twelve (12) months following 
delivery of the SOFTWARE to 
LICENSEE.” 

Apparently, no one has told its 
lawyer that a statute ts an act of a 
legislature, not a term in a contract. 
Ah, well. 

It also says that if you open the 
package and don’t sign, you'll be 
deemed to have signed the warranty 
anyway. If you do sign, you're to 
send the company the make, model, 
and serial number of your computer; 
naturally you've agreed to use its 
product on one and only one ma- 
chine. The agreement doesn't say 
you can take the output of the cross- 
assembler and use it on another 
machine; one presumes Avocet will 
allow this because otherwise the 
product is useless. 

There's enough of this sort of thing 
that I'm contemplating an award each 
year in the April issue of BYTE for 


Most Absurd Licensing Agreement 
Silliest Documentation 
Most Obscure Document 


Readers are encouraged to send me 
candidates. The award is guaranteed 
to be valueless and in bad taste. It 
should be much coveted. 


Happy Endings 

Some time ago I got a copy of a let- 
ter to Bill Godbout from an informa- 
tion systems company in Quebec. It 
was written in much better English 
than my French. 

The problem was that the company 
had bought a Compupro system and 
it wouldn't boot. The Canadian com- 
pany it had bought the system 
through was either unwilling or 
unable to help. Godbout's people 
tried, but over the phone they 


couldn't figure out what was wrong 
(I don't know if Chris or Peggy 
speaks Prench; if not, they must 
have really had a time of it). . . 

The company sent another letter to 
Godbout. "Because we found it so 
difficult to proceed only by phone 
and mail, we decided to find some- 
body who wanted to receive us. We 
contacted Micro-Computer Technol- 
ogy Corp. in Florida and they 
accepted.” 

The consultants soon discovered 
that the ROM (read-only memory) 
chip sent with the Disk 1 controller 
was for software version E, while the 
CP/M system received was version F. 

The letter continues, “As our 
system was now working, we bought 
an M-20 hard disk from Pragmatic 
Design with a Disk 2 controller and 
an extra RAMI6 board. . . . it is im- 
portant to have centers that are 
responsible and friendly like Micro- 
Computer Technology. 

“We are now running our system 
with CP/M-86 and Pascal MT +86 for 
hearly one month and we are very 
happy. The system is the fastest 
microcomputer we ever saw. | want 
to let you know how happy we are 
to arrive at the end of problems with 
our system." 

When ordering equipment across 
international boundaries it’s espe- 
cially important to work with systems 
integration people who know what 
they're doing. Many of the problem 
stories I hear—and all of those con- 
cerning Compupro equipment— 
involve international transactions. If 
you intend to mix equipment, be 
especially careful you're dealing with 
people who know what they're 
doing. 

Not long ago I read in Infoworld the 
sad story of a lawyer who decided 
what equipment she wanted (it 
wasn't what I'd have recommended) 
and proceeded to purchase it by 
ordering parts from three different 
places, each of which had a special 
price. She saved a few hundred 
dollars that way, but the result was 
horrible. 

What did she expect? Às someone 
later commented about her case, if 
you decided you wanted a Harvester 
engine, Fisher body, Bendix brake 


system, Saginaw steering, and 
shopped by mail for all these by price 
alone—would you expect to have a 
working car when you got done? 

5-100 bus systems have nearly 
become standardized; but it's just not 
true that randomly selected 5-100 
systems are certain to work together, 
unless they're really and truly 
IEEE-696 standard (and not just "696 
compatible"). Even then you want to 
know what you're doing. 

Know what you're doing, or deal 
with those who do, and you can 
assure yourself of a happy ending, at 
ultimately lower costs. 


Zenith Z-100/IBM PC Compatible 

This is going to get a little technical. 
Sorry, it's important. 

Victor Wright of Louisville, Ken- 
tucky, has a Zenith Z-100 and has 
done considerable research on which 
IBM PC programs will run on it. 

In CP/M and Zenith ZDOS, the 
BIOS is a program on the so-called 
system tracks of your master disk. It 
is read into the machine when you 
first turn it on (or reset). The 8088 
chip allows a total of 256 different in- 
terrupts. ZDOS uses interrupt 21 to 
make BIOS calls: such things as 
"Read a character from the key- 
board,” or "Close file,’ or “Rename 
file,” or “Print a character to the con- 
sole,’ etc. This is all explained in 
some detail in the BIOS source code, 
which is furnished with ZDOS. 

Alas, IBM built the CBIOS for the 
IBM PC into ROMs. That has its good 
points, but it also causes some prob- 
lems because you can't make 
changes. 

Here's where the incompatibilities 
come in: although PC-DOS uses in- 
terrupt 21 just as ZDOS does, it also 
uses a number of other interrupts 
that call the BIOS directly—and those 
are not implemented in the 2-100. 
The result is that programs for the 
IBM PC that use interrupts below 20 
hexadecimal will blow the Z-100 sky- 
high. 

The upshot, according to Mr. 
Wright, is that if you're con- 
templating PC software for the Z-100, 
test it before you buy it or else be cer- 
tain that it doesn't use interrupts 
below 20 hexadecimal. l'm not en- 
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Pirates? 


Don't let unauthorized copiers put a match to your 
profits. 

The PROLOK Software Protection System is pow- 
erful, low-cost insurance against piracy. 

Tough To Break 

Created by a special, patent pending manufactur- 
ing process, each PROLOK Diskette is unique. 

The PROLOK Protection System provides multi- 
level security, rendering mass by-pass schemes 
such as bit or nibble copiers ineffective. 

Easy To Use 

PROLOK Protection is invisible to the legitimate 
user. Back-up with normal system utilities. Protected 
files may be transferred to and from hard disks. 

Stop your profits from going up in smoke. Call, 
or send $9.95 for your PROLOK Evaluation Diskette 
and start protecting your bottom line. 


Vault Corporation 

2649 Townsgate Road, Suite 500 
mewcno« | Westlake, CA 91361 
— —] (805) 496-6602, ext. 444 


Calitornia residents, please add 6° sales lax. 

PROLOK, PROLOK Software Protection Systems. PROLOK 
Diskette and PROLOK Evaluation Diskette are trademarks of Vault 
Corporation 

i 1883 Vault Corporation. 
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The Chaplin character licensed by Bubbles, Inc., S.A. 
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The envelope, please. 

Theres an acceptance letter inside. And a 
check that could have your name on ir. (If we 
select your program, that is.) 

But remember. 

We pick our winners carefully. 

Because the software we publish for 
the IBM Personal Computer has ro be 
good enough to complement 
IBM Personal Computer hardware. 
(See the box at right.) 

Like our hardware, this software 
should be simple to use. Friendly. 

Fast. And written co help satisfy the 
needs of the individual. 

Our Personal Editor is a perfect 
example. A versatile text file editor, 
it not only helps che user save time, 
bur lets him easily self-cailor a task 
wich definable function keys. And 
it secs a standard of excellence. 

Of course, every person will use che 
IBM Personal Computer differently. 
Thar's why we plan on publishing 

many different programs. 

Entertainment programs. 
And educational programs. And 
business programs. And 
personal productivicy RC 


Congratulations. We published your program. 


programs. And graphics. And pames. 

And more. 

We'll also consider software written 5y 
programmers for programmers. For example, 
the BASIC Program Development System, 
Professional Editor and Diskette Librarian 


IBM PERSONAL COMPUTER SPECIFICATIONS 
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are high-quality, full-function cools char 
were submitted by authors like you and 
subsequently published by us. 

Now you might have che chance to win. 

Who knows? You could open che mailbox 
and find one of che envelopes shown here. 

For information on how to submit your 
program, if completed and running, write: 
IBM Personal Computer External Submissions, 
Dept. 765 PC, Armonk, 

New York 10504. 


The IBM Personal Computer 


Atool for modern times 
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For more informazion on where co buy rhe IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii. 800-447-0890. 


Items Reviewed 


Appli-card 

Personal Computer Products Inc. 
16776 Bernardo Center Dr. 

San Diego, CA 92128 

(619) 485-8411 


Pacific Grove, CA 93950 
(408) 649-3896 


Compilable Business BASIC 
Microsoft Corporation 

10700 Northup Way 

Bellevue, WA 98004 

(206) 828-8080 


Critical Connection 
USS Enterprises 

6708 Landerwood Lane 
San Jose, CA 95120 
(408) 997-0264 


Eagle 

Eagle Computers 
983 University Ave. 
Los Gatos, CA 95030 
(408) 395-5005 


M/PC 

C. C. Software 

2564 Walnut Blvd, #106 
Walnut Creek, CA 94598 


New World 

Epyx Automated Simulations Inc. 
1143 Kiel Court 

Sunnyvale, CA 94086 

(408) 745-0700 


tirely certain how you can make sure 
it doesn't use those, short of asking 
the program's author; few dealers 
would know. 

We've found that some PC pro- 
grams run on the Z-100 and some 
don't. Lotus 1-2-3 doesn't, although 
by the time you read this there may 
be a Z-100 version of it. IBM PC Pascal 
runs fine. CBASIC and CB-86 for the 
PC work. 

À sufficiently clever programmer 
could probably rewrite the ZDOS 
BIOS to make the machine entirely 
compatible. l've heard rumors of a 
ROM for the Z-100 that would do the 
same job, but I don't yet know where 
to get one. Incidentally, Mr. Wright 
concludes, "I certainly won't trade 
my Z-100 for any other computer.’ 

While we're on the subject of the 
Z-100, one of my major complaints 
about it is that the big color monitor 
is both too big and has no controls 
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Smartkey 


Heritage Software Inc. 
2130 South Vermont Ave. 
Los Angeles, CA 90007 


(213) 7377252 


Superwriter 
Sorcim 
2310 Lundy Ave. 


San Jose, CA 95131 


(408) 942-1727 
Vedit 


Compuview Products Inc. 


Suite 200 
1955 Pauline Blvd. 


Ann Arbor, MI 48103 


(313) 996-1299 
WRITE 


Workman and Associates 


T2 Marion St. 


Pasadena, CA 91106 


(213) 796-4401 
1620 $4495 
1630 $6995 
1640 $8995 


(312) 391-8865 


Zenith Z-100 Computer 
Zenith Data Systems 

1000 Milwaukee Ave. 
Glenview, TL 60025 


Books Reviewed 


Lance Leventhal series on assembly language. For further infor- 
mation, contact Osborne/McGraw-Hill, 2600 Tenth St., Berkeley, 
CA 94710, (415) 548-2805. 


whatever. At NCC I saw a new color 
monitor working with the Z-100. It's 
smaller, sharper in image, and has 
full controls. Anyone contemplating 
a Z-100 ought to insist on seeing the 
new screen. 

There's also a persistent rumor that 
next year Zenith will bring out a ver- 
sion of the Z-100 with a detachable 
keyboard. l sure hope so; the Z-100 
keyboard is much nicer than the IBM 
PC keyboard, but it's attached to that 
really big machine; it would be a lot 
easier to use if the keyboard were 
detachable. 


One Way to Tame a Telewidget 

I've made no secret of my diffi- 
culties with the Back Tab key on my 
Televideo 950; because it is placed 
outboard of the Shift key and just 
below Control, it's very easy to hit by 
mistake. 

Several readers took pity on me 


and sent little plastic gizmos called 
“keylocks.” They look like little plastic 
horseshoes. It's not at all obvious 
how they go on—one must have faith 
that they will go on before you can 
put them on—but they sure do the 
job. It's now impossible to depress 
the Back Tab key on both our Tele- 
widgets. This greatly improves my 
temperament. 

Incidentally, we're probably going 
to abandon the Televideo for the 
Zenith Z-29 terminal. l'd probably 
have done that already except that 
NCC and other stuff interfered with 
getting my favorite text editor in- 
stalled on it properly. We like the 7-29 
a lot, and anyone contemplating pur- 
chase of a terminal really ought to 
look at one. 


Creeb File 
[like the new manual sizes used by 
IBM and Digital Research, really | 


SuperSoft BASIC Compiler 


for CP/M-86; MS DOS, and PC DOS 


Compatible with Microsoft BASIC 


The SuperSoft BASIC compiler, available under 
CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSII standard. 
If you want to compile BASIC programs under 
CP/M-86, PC DOS, and MS DOS, SuperSoft's 
BASIC compiler is the answer. 


Greater accuracy with BCD math routines 


If you have used other languages without 8CD 
math, you know how disconcerting decimal round 
off errors can be. For example: 


With IBM PC* With SuperSoft 

BASIC BASIC with 
BCD math 

10 A=.99 10 A=.99 

20 PRINT A 20 PRINT A 

30 END 30 END 

Output: .9899999 Output: .99 


As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications where 
accuracy is critical. 


SuperSoft's BASIC is a true native code compiler, 
not an intermediate code interpreter. It is a 
superset of standard BASIC, supporting numerous 
extensions to the language. Important features 
include: 


e Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 

e Full PRINT USING for formatted output 

e Long variable names 

e Error trapping 

- e Matrices with up to 32 dimensions 

e Boolean operators OR, AND, NOT, XOR, 
EQV, IMP 

e Supports random and sequential disk files with a 
complete set of file manipulation statements 

e IEEE floating point available soon as an option 


In addition, SuperSoft BASIC has no run time 
license fee. SuperSott's line of fine language 
compilers includes FORTRAN, BASIC, C, and 
Ada. 


Requires: 128K memory 
BASIC compiler: $300.00 


SUPERSOFT LANGUAGES: THE STANDARD OF EXCELLENCE. 
Circla 420 on inquiry card. 


SuperSoft BASIC lets me run compiled BASIC 
programs under either CP/M-86 or MS DOS. 


*SuperSoft BASIC is compatible with Microsoft 
BASIC interpreter and IBM PC BASIC. Due to 
version differences and inherent differences in 
compilers and interpreters some minor variations 
may be found. Machine dependent commands 
may not be supported. The vast majority of pro- 
grams will run with no changes. 


Japanese Distributor: ASR Corporation 
International, 3-23-8, Nishi-Shimbashi, 
Minato-Ku, Tokyo 105, Japan. TEL. (03)-4375371. 
Telex: 0242-2723. 

European Agent: SuperSoft International Ltd., 

51 The Pantiles, Tunbridge Wells, Kent, England 
TN2 5TE. TEL. 0892-45433. Telex: 95441 Micro-G. 


FIRST IN SOFTWARE TECHNOLOGY P Q Bax 1628 Champaign, tL 6:820 (217) 358-2112 Tames 270365 


Microsoft is a trademark of Microsoft Corporation. 
IBM PC is a trademark of International Business Machines Corporation. 
CP/M is a registered trademark of Digital Research. 
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do—but why couldn't they have 
given us some blank paper properly 
punched? I have discovered that sta- 
tionery stores have several not-quite 
8*2 by 11 sizes of notebook paper, and 
only one is the proper size for adding 
to the new manuals. Alas, whichever 
one Í buy is not the right one. 

Meanwhile, I have got some review 
software that is bundled in a note- 
book that is yet another size, neither 
full 8% by 11 nor the smaller size 
favored by DR, nor even 9% by 6 
which I brought home by 
mistake . . . 

Please, fellows? 


Collector "Edition 


Language War 

The war between Digital Research 
and Microsoft is heating up, now that 
Digital Research is heavily into lan- 
guages and Microsoft is marketing 
the MS-DOS operating system. It's 
hard to say who's winning, although 
it is clear that Digital Research made 
some terrible mistakes in the market- 
ing of its CP/M-86. 

The IBM PC can run the Microsoft 
MS-DOS (called PC-DOS) or Digital 
Research's CP/M-86. Neither actually 
comes with the machine, but nearly 
everyone buys PC-DOS. You could 
buy CP/M-86 at extra cost, but that 
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cost was high; consequently, fewer 
than 5 percent of PCs were sold with 
CP/M-86, and Digital Research found 
itself squeezed out of the fastest- 
growing microcomputer market. 

Like The Empire, DR has struck 
back: first, it's dropped the price of 
CP/M-86 for the PC to something less 
unreasonable. Second, it put out 
CB-86, its CBASIC Compiler, to run 
with MS-DOS, Third, it developed 
Concurrent CP/M-86, which is the 
most exciting new operating system 
[Ive yet seen. Note: I’ve recently 
learned that all DR languages will 
now run with PC-DOS, 

Concurrent CP/M-86 is a way of 
making your IBM PC get instant 
schizophrenia: you can make it run 
up to four jobs at once. As an exam- 
ple, you can write a text file and start 
it printing; then, leaving that run, 
you can bring back the editor and 
edit another file. Unlike "spooler" 
programs, this method works 
without distracting you. 

You can compile a long program 
while simultaneously editing 
another; iook up data in one file 
while editing something else entire- 
ly; and in general be up to four 
separate users without having 
separate terminals or equipment. I 
expect Concurrent CP/M-86 to 
become very popular with PC users, 

That was Digital Research's move. 
Microsoft, meanwhile, has chal- 
lenged DR's popular CB-86 CBASIC 
Compiler: it's brought out Microsoft 
Business BASIC. 

Business BASIC is a recognizable 
outgrowth of regular Microsoft 
BASIC, but it has a number of 
features obviously derived from 
CBASIC. It even comes with a pro- 
gram suggestively named CTOMB 
that will convert CBASIC source files 
into MS Business BASIC. 

Business BASIC is both interpretive 
and compilable. Like CBASIC, it re- 
quires no line numbers; referenced 
lines must be identified, but that can 
be by a label rather than a number. 
However, that's for the compiled pro- 
gram only; if you want to run the 
program interpretively, you still must 
use numerical line numbers for every 
line. 

À number of features formerly in 


SuperSoft FORTRAN 


SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in InfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed will not be the 
same for all benchmark programs, we feel it is a 
good indication of the quality of our compiler.) 
Results are as follows: 


IBM FORTRAN: 
SuperSoft FORTRAN: 


38.0 Seconds 
2.8 Seconds 


^. 


"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 and Z-80 based systems!" 


In its first release SuperSoft FORTRAN 
offers the following outstanding features: 


1. Full ANSI 66 standard FORTRAN with 
important extensions 


2. Standard data types, double precision, 
varying string length, complex numbers 

3. Free format input and free format string 
output 

4. Compact object code and run time support 

5 


. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 


SuperSoft FORTRAN: available 
NOW and working great! 


Requires: 128K with CP/M-86 or MS DOS, 
32K with CP/M-80 


Price: $425 (in each environment) 


In conjunction with SuperSoft, SuperSoft FORTRAN 


6. Debug support: subscript checking, good 
runtime messages 


7. Full IEEE floating point 
B. Fuli 8087 support-available as option 


was developed by Smal! Systems Services, Urbana, IL, a 
leader in FORTRAN development. 

CP/M-80 and CP/M-86 are registered trademarks of 
Digital Research. IBM PC is a registered trademark of 
International Business Machines Corp. 

Japanese Distributor ASR Corporation International, 


323-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
($50.00). Tel. (03)-4375371. Telex: 0242-2723. 
European Agent: SuperSoft International Ltg., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TE. 


Tal. 0892-45433. Telex: 05441. Micro-G. 


Sur 


FIRST IN SOFTWARE TECHNOLOGY P.O Gox 1828 Champaign, IL 61820 (217) 359-2112 Telex 270365 


SuperSoft's family of FORTRAN compilers 
means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 


The current compiler allows 64K code space 
and 64K data space with expansion anticipated 
in future releases. 
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CBASIC have been added to the 
Compilable version of Business 
BASIC. The language has been made 
modular, meaning that you can com- 
pile chunks of it and link them 
together at a later time; this is a great 
boon for developing large programs. 
Business BASIC allows multiple-line 
functions. Another new feature is ex- 
ternal subroutines called “sub- 
programs"; they're similar to Pascal 
procedures. Both functions and sub- 
programs can be called by name; you 
dont have to “GOSUB.” 

Enough differences exist between 
MS Compilable Business BASIC and 
DR Compiled CBASIC to make im- 
possible any simple comparison. MS 
Business BASIC allows compact 
random-access files that take up con- 
siderably less disk space than 
CBASIC's; but you pay for that by 
having to learn the dreaded FIELD 
statement, and LSET, and other 
horrors, CBASIC's documentation is 
much better than Microsoft's for 
Business BASIC; Digital Research has 
made enormous improvements in its 
documentation. 

Neither language has a noticeable 
speed advantage. The Microsoft sys- 
tem has some advantages: you can 
test out various tricks in the inte-- 
pretive mode, thus finding out quick- 
ly whether or not something will 
work. On the other hand, to do that 
you have to use line numbers, and 


some of the tests you want to perform 
won't work in the interpretive mode, 
which can be confusing. Both com- 
pilers allow separate compilation and 
modular program construction. 

I have a mild preference for Com- 
piled CBASIC's method of libraries 
from program modules, and CBASIC 
does have one very large advantage. 
The new Compilable Business BASIC 
lets you chain programs together and 
create overlay programs. If you're 
writing programs for sale, however, 
you must pay Microsoft a royalty for 
using its run-time library. There is a 
"free" library module for Compilable 
Business BASIC, but it does not sup- 
port chaining programs and putting 
variables in common. Thus, if you're 
thinking of creating large programs 
for sale, you should look into Micro- 
soft's royalty pricing before making a 
decision. 

Both compilers are priced far too 
high. We can hope that continued 
competition will remedy this situa- 
tion: in fact, next month I hope to 
report on a BASIC compiler that will 
sell for less than $100. 


The Atari Connection 

Vincent Cate continues to improve 
his Critical Connection, This gadget 
makes an Atari think a CP/M com- 
puter system is a set of disks. The 
only requirement is that your CP/M 
system have an RS-232C serial port 


operating at 19,200 bps. Given that, 
you needn't buy disks for an Atari; 
by using the Critical Connection, you 
can make the Atari believe you have 
four disks. The really nice part is that 
you can use 8-inch as well as 5%-inch 
disks. 

Cate's new software package has 
automatic installation for a number of 
CP/M systems, including Kaypro, 
North Star Sanyo, CCS, Heath/ 
Zenith, and Morrow. He also ex- 
plains how to use DDT to install it for 
other systems; you'd need to know 
something of what you're doing to do 
that. Cate's documentation is im- 
proved, but it's not what I'd call good. 
Still, you can puzzle it out, and if you 
don't want to invest a lot in an Atari 
system but still want to use disks 
with it, Cate's Critical Connection is 
the way to go. Bl 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-addressed 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancack, 


NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 


guarantee a personal reply. 


Jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves Jo play with 
computers. 
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The STARCOM 
s450% 


BREAKTHROUGH 


WANA DDD AANA 

*AUTO DIAL 300/1200 BPS VER 

212A COMPATIBLE MODEM 
*BUILT-IN SPEAKER 


OMPACT 


"EXCLUSIVE TWO YEAR WARRANTY 
*COMPLETE COMM SOFTWARE AVAILABLE 


N 


The OSCOM 


:520? 


*The STARCOM Is aur latest compact, most cei, og advanced, 300/1200 BPS, SUPER INTELLIGENT AUTO DIAL MODEM. The STAR 


COM ‘s our second generation product, utilizing only 3 LS 


Chips, packaged i in a custom designed reinforced plastic case. With the STARCOM, 


all you need is a modular wall plug: it requires NO TELEPHONE, simply key in tha phone numbers trom your Terminal or Microcomputer 


keyboard and the Modem will do the rest. 


"The OSCOM is another New Product designed tor the OSBORNE* Computer User. To simplity its use by providing the necessary communi- 
cation software integrated in the Modem, no more guessing as to which Software to use 
*The SOFTCOM is à Communications Software Pac kage for PC Microcomputer Users, 


We Offer Very Generous Discounts To Our Dealers 
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Call and Place Your Order Today 
ORDERS ONLY 1-800-323-2666 
For Information Call 312-459-8881 
INCOMM 


Division of Interbusiness Corporation 
115 NH. Wolf Road 
Wheeling, IL 60090 
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Your computer can 
probably do more for 
you than you originally 
thought. And learning 
to expand its capabilities 
is aS easy as reading a 
good book. 

SYBEX is the pioneer 
of computer book pub- 
lishing, Offering over 60 
titles developed for 
beginners through ad- 
vanced. They are so well written and easy to 
understand that virtually anyone can learn 
to operate a computer in a matter of hours. 
Doing Business with 
Pascal by Douglas 
Hergert and Richard 
| Hergert ($17.95) The 

first of ils kind, this 
book uses examples 
and explains how to: 
design business sys- 
tems in Pascal, write 
practical business pro- 
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“What 


more can 


grams and use powerful Pascal language. 
Your First BASIC Program by Rodnay Zaks 
($9.95) Write your first BASIC program in 
one hour! At last. a "how-lo-program" book 
for ihe first-time computer user, aged 8 to 88. 
Colortul illustrations and simple diagrams 
make this book both easy and entertaining. 
Mastering CP/M’ by Alan A. Miller ($16.95) 
Now you can use CP/M‘ lo do more than 
just copy files. With ihis book you will learn 
how to incorporate additional peripherals 
with your system, use console I/O, use the 
file control block and much more. Also 
included is a library of usetul macros. 

The Appie’ Connection by James W. 
Coftron ($12.95) Now 
you can learn the 
simple techniques for. 
putting your com- i 
puter to work control- 
ling external non- 
computer devices in 
your home or office. 
Design a computer- 
controlled burglar 


i A oe ee n MM M MÀ MÀ MM 


L. 


alarm systern and control 
lights, electricity and other 
non-compuler devices in your 
home or office. And all are 
explained tn simple, nan- 
technical terms. 

SYBEX books are available 
at bookstores and computer 
stores everywhere For a free 
calalog, mail the coupon or call 
TOLL-FREE 800/227-2346. 
Prices subject to change without notice. 


A 
a SYBEX COMPUTER BOOKS 
v 


SedmeDANecaog — j 

[30-091 Business with Pascel $17 95 

00-092 Your First BASIC rly $9.95 

Oo- ing CAM" $1 

L1 0-085 The A à pvc! $12 

Add $2. or Book UPS Cg T CARes 

D $12 00/Book Overseas Mail 

Charge my | 

O VISA O MasterCard O American Express | 

Card & Exp Date... | 

Total Amoun Enclosed | 

on i ——— ———— 

Mame 

Address 

Daw Sala ZO — J — — M À — | 

Mailto: SYBEX Inc. 2344 Sixth St, Berksley CA 84710 | 

e€7983SYBEX. Inc AQ —  ——— Ln —--- N 
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Won't hoa regidened trademark of MicroPro. Inc. 
C'orecE-It js g irademoark ol Mirra 

Laseil ale is a trademark ef Software Products tremational 
l'enanal PEARL m a trademark of Relation Systems, Inc. 
UUEST i$ à copyright of QUEST. Ing. 

CPM is ir reristered trademark ob Digital Research, lm. 
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There's a cer iis 
whobuys a Morrow 


vusiness Eddie 


The kind of person who doesn't follow the ae In business. Or away | 
from it. You've succeeded by making your own decisions. — > | 
And when it comes to a decision on computers, you know that you don't 
have to pay.a lot of money t get a lot of. computer. Morrow knows that too. 
* Thats why we make a complete line of systems, including software, from $1590 to 
$2490. Plus wc, Nc i d starting at $595, All, with performance so 
reliable you'll probably never need the nationwide service we offer from Xerox. 
But maybe you don't know about our latest introduction. The new MD3 
) may be the most powerful value in a small business computer yet: 64K of memory, 
a full-size terminal and two 380K double-sided, double-densi EID us 
WordStar* Correct-It" LogiCalc? Personal PEARL? the QUEST” bookkeeper, 
three programming languages and the CP/M” Operating System. If you want to 
turn your computer interest into a business interest, -~ = 
the MD3 is your computer. For $2490, complete. | 
Morrow has never built computers to 
please everybody. We build them for people who 
demand value. g 
Its simple. Those who know buy Morrow: 


The computer for 
independent people. 
Morrow. 600 McCormick Street, San Leandro, CA 95477 


For the Morrow dealer nearest you call: 45001 521-493 
(415) 430-1970 In California 
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Programming professional deserves a 
lot more from his personal computer. 


He's earned it. As a seasoned professional, 
hes learned to master some of the world's 
most advanced programming tools. Tools 
mei designed to meet the everyday 
emands of programming experts. 
But as the owner of a personal com- 
puter, he's come to expect less. Less 
rformance. Less sophistication. And less 
exibility. 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF™ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, theres micro/SPF;" a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF'^ you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 
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standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatte 
identical to those found in the SPF system. 


In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 


Programming professionals who ve 
spent years perfecting the art of writin 
sophisticated cade deserve to work wit 
state-of-the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 
compatible programming on your 
personal computer today! 


PHASER SYSTEMS, ING 24 CALIFORNIA STR 
SAN FRANCISCO, CA 94111 — (415) 434-39% 


Gircle 357 on inquiry card. 


The IBM PC and the 
Intel 8087 Coprocessor 


Part 2: Interfacing to IBM Pascal 


Using the 8087, you can speed up most Pascal programs 
by at least a factor of three 


Last month we looked at the Intel 
8087 Numeric Data Processor (NDP) 
and saw how to provide software 
support (M8087.MAC) for the assem- 
bly-language programmer using the 
IBM Macro Assembler. This month 
we build on the support provided by 
M8087 to develop a higher level of 
support for the Pascal programmer 
using the IBM Pascal Compiler. 

This software support package con- 
sists of two basic components: PASB7 
(listing 1) and P87.. INT (listing 2). 
PAS87 is an assembly-language file 
that, through the extensive use of the 
macro-processing capability of the 
IBM Macro Assembler, builds a set of 
assembly-language subroutines that 
are Pascal-callable as standard pro- 
cedures and functions and provide 
complete access to the full 8087 NDP 
instruction set. 

P87. INT is a file of Pascal pro- 
cedure declarations that define all 
routines found in PAS87 in such a 
manner that the Pascal compiler can 
readily access those routines. The 


by Tim Field 


P87__INT file is to be included in any 
Pascal program that uses a PAS87 
operation. 


PAS87 Overview 

The best method of providing 
Pascal support for the 8087 would be 
to make that support invisible to the 
programmer. In this approach, if the 


The PAS87 software 
support lets you 
execute 129 individual 
8087 instructions. 


program executed a "y = x + z” in- 
struction, the concern whether this 
was executed using software routines 
or the 8087 would be immaterial to 
the user—the compiler would auto- 
matically emit the code for the 8087 
use. Under this scheme, any stan- 
dard Pascal program would show 
some level of performance improve- 
ment by a simple recompilation of 


the program using a revised com- 
piler. The problem with this ap- 
proach is that it requires rewriting 
portions of the compiler, This non- 
trivial task is beyond the scope of this 
article. 

The PAS87 software support pre- 
sented here does riot provide this "in- 
visible" support. Rather, it lets you 
execute 129 individual 8087 instruc- 
tions, each of which is callable as an 
external Pascal procedure. Because 
individual 8087 instructions are fair- 
ly powerful, you can get a lot of work 
done with only a few 8087 calls—the 
biggest drawback is that the user 
must be conscious of the inner work- 
ings and current state of the 8087. As 
a banus, direct use of the 8087 lets the 
Pascal programmer "cheat" the Pascal 
type-checking mechanism by manip- 
ulating data types that the IBM Pascal 
Compiler does not allow. 


The Pascal Frame 
When a Pascal procedure or func- 
tion is compiled, the code produced 
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is a typical machine-language sub- 
routine. A standard mechanism (de- 
fined in the IBM Pascal User's Manual) 
specifies how parameters are passed 


Listing 1: The PASS7 assembly-language file, when compiled and linked to a Pascal program 
object file, lets the program use the 8087 Numeric Data Processor through procedure calis. 
To save space, the functions CHKB7Z, EXAM8&, GETST, and STATUS have been omitted. Their 
full definitions, starting with the word PUBLIC and ending with the word ENDP, should 


to the procedure or function and 
how, in the case of a function, a result 
is returned to the caller. Any time the 
compiler finds an invocation of a pro- 
cedure or function, it emits the 
machine-language code that causes 
the parameters to be set up proper- 
ly, calls the subroutine for the pro- 
cedure or function, and handles the 
result returned by a function. 

The IBM Pascal Compiler provides 
the means by which we can write our 
own procedures or functions in as- 
sembly language. As long as we meet 
the parameter-passing requirements 
established by the compiler our 
routine can find and use the param- 


be copied into this file from listing 3 of last month's article. 


PAGE b4,132 
TITLE LISTING | - PASH? Pascal support tor 9887 


399 PEEL ETEEESEHEPTETOEEPEETEHEEET EHE COH EHU FUE] 


tu dp 1C CL D CL LI 


PÁS87 - This is an asssably language file that produces the (i 
full library of routines callable troa IBH Pascal to | 
dapleaent every BOO? NDP operation. This tile, once { 
it 15 asseabled, can be linked pith any Pascal progras | 
which contains the comand { $INCLUDE P87 IWT 1. i 

i 
i 


HEHEEIHIEEEPMEEESEISOHEPEHPPEIEEE EHE OE HE EHE EHETEMEEHEE 


The address to the operand is expected to be a pass-by-reference 


i 
$ HEMÜP - Macro to emit code for seapry based operands in 8&3; operations, 
i 
$ 


parameter iroa Pascal, 


f 
MEMOP MACRO PI1,P2 


, i PUSH BP 
eters passed to it by Pascal; if neces- NOY BP, $P 
Sary, it can also return results to MN BP, LBP*5] 
Pascal. Pt P2 (EPI 

A knowledge of frames is needed = » 


to modify but not to use the PASB7 
file in Pascal programs. If you want 
to know more about frames, look at 
the "Internal Calling Conventions" 
section of the JBM Pascal User's 
Manual. 


ENG 


3 
+ PRSSTACK ~ Macro that emite code ta use pass*by-value paraaeter 
i as register ivalue @ to 7) value for 8887 register operation 


i (Uses salf-anditying tode to work), 


: 
PASSTACK MACRO Ri,R2,R3 


PAS87-8087 Support for the cm 

Pascal Programmer on Be m 

The most important initial question m Š "DETSET FLAG? 
in deciding how to support the Pascal M — MACSICBE 
compiler to access the 8087 is "How AND AL, OF Bh 

do we want to trade off performance “i a: bal 
versus code size?" The constant bat- "er 

tle in software development is decid- FLAG: 

ing whether to sacrifice some perfor- ag - - 

mance to gain in the compactness of MT 2 

the resulting code or to instead ERDE 

sacrifice the code length for maxi- PAGE — ( aove to next page on listing 


mum speed of execution. The final 
verdict almost always lies at some 
happy medium within the bound- 
aries of the two extremes. 

For PAS87 the two extremes were 


t PASE? - Nacro to produce code tor ali of the Bf87 aperations, 


Eacn 


i cal] to PAGE7 sets up a Separate Bubroutine which 15 callable 


! tros Pascal. 
i 
PASB7 MACRO PI,02,P3 


these: first, we could develop a single ys - m IF P2 BLAM, MEANS MO PARAMETERS FOR PROC CALL 
assembly-language subroutine that F &P| PROC FAR 

would receive as parameters the 8087 id 

operation to be performed and any FAP) ENOP 

parameters needed for that opera- ELSE 


tion; second, we could develop a 
separate subroutine for each and 
every 8087 operation. In the former 
case, we would have no repetition of 
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IFIDM ¢P2),<SHORT? 
PUBLIC FSHOAT SP1 
FSHORT &PI PROC FAR 
NEMOP PI P2 
FSHORT AP! END? 


Listing 1 continuen on page 334 


if you bought your computer to save time, then you 
need SUPER, the most powerful database system you 
can use. Power is a combination of speed, ease of use 
and versatility. SUPER has them all. 


FAST - To demonstrate SUPER's speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cast. The results: 


Task SUPEA Time dBASE Il Time 
Set up/Program 5:20 min. 12:18:00 hrs. 
Input 100 records 50:29 min. 1:27:50 hrs. 
Sort & Print Labels 6:41 min. 4:18 min. 
Totals 1:02:30 hrs. 13:50:08 hrs. 


Notice that SUPER was faster at every task where your 
time is involved—and saving your time is probably the 
whole reason you bought a computer. 


EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven, office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplifying dozens of tasks without the 
need of programmer support. 


VERSATILE - SUPER, unlike other business 
programs, doesn't dictate how to run your business. 
With SUPER the computer does what you want, when 
you want, the way you want it. SUPER may be the only 
business program you'll ever need. It can handle 
customer filas, payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control, and 
even matrix accounting systems! 


SUPER PERFORMANCE AT A SUPER PRICE - 
That SUPER beats the $700 dBASE program may 
surprise you, but in terms of price vs. performance 
SUPER has no competitors. Among its features are: 
production input, data compression, multiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files, flexible report formats, hierarchical sort 
and multi-disk files for up to 131, 068 records. It can 
select by ranges, sub-strings, and field comparisons. It 
interfaces to word processors such as WordStar™, 
SuperSCRIPTSIT™, Model 11/16 SCRIPTSIT™, and 
NEWSCRIPT'", In fact SUPER has so many features that 


FASTER THAN 
dBASE II" 


it takes a six-page product description to cover them all. 
Write or call and we'll send you one. 


SUPER is available for TRS-80'" Models ! & {fl under 
NEWDOS", LDOS™, and DOSPLUS: for TRS-80 Models 
Il, Il] and 16 under TRSDOS™: and CP/M™ systems. 


NOW $199.00* 
Manual (Price applicable to purchase) 


Now available for the IBM PC 
MasterCard and VISA accepted. 


$ 25.00 


OTHER SOFTWARE 


* ManageMint™: A PERT/CPM project 
management system compatible with SUPER. It 
includes scheduling, resource and financial 
management modules. 


e Sales Planning and Data Extraction System: 
Improves hit rates while cutting costs. 


e Small, economical program packages for 
accounting, business and office applications as 
well as utilities. 


Write for Catalogue 


Institute For Scientific Analysis, Inc. 


SOFTWARE FOR HARD USE " 


Dept 84 Institute for Scientific Analysis, Inc. 
P.O. Box 7186 Wilmington, DE 19803 (215) 358-3735 


ORDERS ONLY 
800-441-7680 EXT. 501 


Trade mark owners dBASEII-Ashlon-Tate SCRIPTSIT SuperSCRIPTSIT, TRSDOS. 
and TAS-80 -Tandy Carp. NÉWDOS/BO - Anparat, inc. WordStac -MicroPro inti Corp 
NEWSCRIPT-PROSOFT LDOS-Logical Systems, Inc CP/M -Digtal Research 


"Pus $15.00 formatting charge tor non-siandard CPAM version. 


Circle 225 on inquiry card. 
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various sections of code, but the code 
would be complex and would require 
numerous tests to determine the 
operation being requested. [n the lat- 
ter case, we would be able to maxi- 
mize the performance of each inter- 
face to the 8087, but the large number 
of definitions would add to the 
length of the PAS87 file. 

After realizing that the main reason 
for using an 8087 chip is to decrease 
program execution time, I found that 
I could follow the latter objective 
without prohibitively adding to the 
size of the program that uses PAS87. 
The PAS87 package we are about to 
look at in detail increases the size of 
a compiled Pascal program by some 
5000 bytes, which will increase the 
size of the "average" Pascal program 
by about 12 percent. At the same 
time, execution speed of a Pascal pro- 
gram making heavy use of the 8087 
via PAS87 can be cut by 67 percent or 
rnore. This is, in my opinion, an ac- 
ceptable trade-off, 


Dividing the Tasks 

At first glance, it appears that we 
will have to individually write every 
one of the 129 routines to be included 
in PAS87. This would be a repetitive 
and error-prone job, definitely not a 
task to look forward to. For example, 
11 different 8087 operations use a 
short-real memory operand. Each re- 
quires identical manipulation of the 
operand and will differ only on the 
actual 8087 instruction escape (ESC) 
sequence. 

Because l'A587 is written entirely in 
assembly language, the power pro- 
vided by the IBM Macro Assembler 
as discussed last month indicates that 
repetitive functions can be handled 
easily and automatically through the 
use of macro definitions. This ap- 
proach works beautifully and great- 
ly simplifies the building of PAS87. 

Upon examination, the 8087 opera- 
tions fall into two basic categories: 
those that don’t require parameters 
and those that do. For example, the 
classical stack operation FADD 
doesn't require parameters. It always 
operates on two values already in the 
8087 system stack. On the other 
hand, the 8087 operation FADD 
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Listing 1 continued: 


uei 


ELSE 
IFIDN (P2), (LONE) 
PUBLIC FLOMG P! 
FLOMG EP! PROC FAR 
NENOP PL P2 
FLOW 1P1 ENDP 
ELSE 
IFIUN <P2>, CTEMP) 
PUBLIC FTENP_LPI 
FIENP_GPL PROC FAR 
MENOP PI P2 
FTENP. kP| END? 
ELSE 
IF JUN <P2>, (WORD) 
PUBLIC FWORD_&PI 
FORD LP PROC FAR 
RENÜP PL P2 
FWRD LPI ENDP 
ELSE 
IFION <P23,<ST) 
PUBLIC FST Pi 
FST_API PROC FAR 
PASSTACK Pi P2 P3 
FT MP] EWOP 
ELSE 
IFIDN (022, (SPECIAL? 
PUBLIC FSPEC_API 
FSPEC &P1 PROC FAR 
MEMP P1 
FSPEC &P1 ENDP 
ELSE 
PUBLIC FSTI MI 
FSTI_GP1 PROC FAR 
PASSTACH P1 P2 P3 
FSTI API ENDP 
ENDIF 
ENDIF 
ENDIF 
ENDIF 
ENDIF 
ENDIF 
ENDIF 
ENDN 


i Now, lets puli in the 8987 software support sacros 
ENDIF 

ASSUME CS:CODE, D5:CUDE 

COOE SEGMENT 


„SALL 


è 
| DEFINE PASCAL-GG7 INTERFACE ROUTINES 
1 
FASS? FABS 
PASB? FADO 
PASH? FADD — ST, ST ts} 
PASE? FADD ST la), Sl 
PASO? FADD  — SHORT 
PASB? FADD LONG 
PASS?  FADDF 
PASE7  FADDP STL) ST 
FASS?  FBLD SPECIAL 
PASO?  FBSTP — SPECIAL 
PASS? — FCHS 
PASO?  FCLEI 
PAS8? — FLOM 
PAS87  FCUM — STO) 
PASB?  FLOM SHORT 
PAS? FCO} LOM 
PASB7  FEOMP 


Listing 1 continued on page 336 


For users of Apple, IBM, TRS/80, Atari, Commodore, Texas Instruments, and other brand name computers: 


Here's the easiest way to buy quality 
diskettes at discount = 


— i i mE ee ee el ee M ee eee eee ee eee 21 90 NM ee 7] = ay 


Control 
| Verbatime ie ie Data €® [Oty {maxelll Oty 


Now you can gat error-free double or single-side diskettes r 
by IBM, Contro! Data, Maxell and Verbatim delivered to | 
your door For some of the lowest prices around. | 

You save because we ship huge volumes of magnetic EF 
media in boxes of 10. pe 

I 
I 
| 
] 


To order, use the form at right: 

e Select the manufacturer 

® indicale the quantity of boxes you need 

e Fili in your name, address and credit card number 


For even faster service, call our toll-free number for your area. Goo —————— it 
In the continental U.S, ] Company 
1-(800)-FLOPPYS or 1-(800)-521-5700 pem 
in Canada « 1-800-265-4824. l 
In Ataska/Hawaii » 1-800-821-9029. p Oly —_________________ Bate =P 
ALL MAJOR CREDIT CARDS ACCEPTED O AMEX C MASTERCARD L] visA 


Card Number _.  . . . ... Expiration Date 
Shipping and handling 1-6 boxes add $4.00 per order 


i 
Shipping & handling F.O.B. Southfield 4 DISS 
| 7 or more add $6.00 per order. 
I 
I 
I 


Transaction Storage Systems inc., Southfield, MI 


EXPECT A MIRACLE 


Circle 454 on inquiry card, 


Clip and mail today to: Transaction Storage Systems, Inc., 
22255 Greenfield Road, Southfield, MI 48075 


SHORT R . VALUE requires a 
parameter (R— VALUE in this case) 
that specifies the reaj number to be 
added from memory to the top ele- 
ment on the 8087 stack. 

Of the 129 operation types that 
PASS87 supports, 44 don’t require 
parameters. We can make these oper- 
ations accessible from Pascal through 
a procedure call that passes no 
parameters. We can divide the 85 re- 
maining PAS87 operations, all requir- 
ing parameters, into four subgroups: 
24 operations requiring a real-mem- 
ory operand, 24 requiring an integer- 
memory operand, 24 needing reg- 
ister numbers (specifying the "i" in 
ST(i)), and the remaining 13 that can 
be grouped as needing a 
special-memory operand type 
(operations that use operands of 2, 
14, and 94 bytes, as well as packed- 
decimal). 

The real-memory, integer-memory, 
and special-memory operands are 
passed to and from the 8087 as part 
of the operation. Because they come 
in different sizes (including 16- , 32- , 
and 64-bit integers; 32-, 64- , and 
80-bit rea] numbers; and from 16- to 
80-bit special values), it at first ap- 
pears that PAS87 will have to handle 
each case in a separate manner. 
However, if we treat all memory 
operands as pass-by-reference 
parameters (where operands, 
regardless of length, are specified by 
their 16-bit addresses), the routines 
in PAS87 do not have to differentiate 
between the various operand sizes. 

The remaining type of parameter to 
be considered is the register- 
operation type. We would like to let 
the user specify some register opera- 
tion (such as the 8087 FADD ST,ST(i) 
instruction) in the Pascal program 
and pass as a parameter the register 
number i to be used. The PAS87 
operations supporting this type of 
call would need to look at the register 
specified and invoke the appropriate 
8087 operation. 

Because all 8087 register operations 
are one-way (that is, they leave their 
results on the 8087 stack and do not 
return a result), we need not specify 
the parameter passed to the PAS87 
routines as pass-by-reference. Fur- 
thermore, because all register opera- 
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Listing 1 continued: 


PASG? 
PASB? 
PASE? 
PASB? 
PASB? 
PASH? 
Pasa? 
PASO? 
PASE? 
PASB? 
PAbE? 
PASO? 
PASE? 
PASB? 
PASE? 
PASH? 
PASE? 
PASB? 
PASE? 
PAS8? 
PASO? 
PASB? 
PASB? 
PASE? 
PASE? 
PASE? 
PASE? 
PASO? 
PARSE? 
PASO? 
PASS? 
PASO) 
PAS? 
PASO? 
PASB? 
PASE? 
P4587 
PASS? 
PASH? 
PA587 
PREG? 
PASS? 
Pasa? 
PASS? 
PASA? 
PASE7 
P587 
PASE? 
FASB? 
PASH? 
PASE? 
PASB? 
PASE? 
PASS? 
PASE? 
PASS? 
PASE? 
PAS87 
PAGE? 
PASA? 
PASS? 
PASS? 
PASH? 
Pasa? 
PASO? 
PAS87 
PASS? 
PASH? 
PASS? 
PASE? 
PASH? 
PASB? 
PASE? 
PASE? 
PASE? 
PASB? 


FCOAP 
FCOWP 
FCOMP 
FCOMPP 


FDECSTF 


FDISI 
FOI 
POLY 
FoI 
FDIY 
FOIVP 
FOLYR 
FDIVR 
FDIVR 
FDIVR 
FBIVR 
Fü1VRP 
FENI 
FFREE 
F1ADD 
FIADD 
F ICOM 
FICOM 
FICONP 
F CORP 
FIDIV 
FIDIY 
FIDIVA 
FIDIVR 
FILE 
FULD 
FILD 
FIMUL 
FIMA 


F INCSTP 


FINIT 
FIST 
FST 
FISTP 
FISTP 
FISTP 
FISUB 
FISUP 
FISUBR 
F1SUBR 
FLD 
FLD 
FLE 
FLO 
FLOCW 
FLDENV 
FLDL6? 
FLDLM2 
FLDL?E 
FLIL?T 
FLOPI 
FLE? 
FLOI 
FRA. 
FNUL 
FAUL 
FHR. 
FRU. 
FRULP 
FNCLET 
FNDISI 
FEN! 
FNINIT 
FNOP 
FMSAVE 
FKSTCH 


ST ii} 
SHORT 
LONG 


STi), ST 
SHORT 
LONG 
STIL, ST 


ST, Sti) 
ST(i),8T 
SHORT 
LONG 
STi) ,5T 


8T ti! 
WORD 
SHORT 
WORD 
SHORT 
WORD 
SHORT 
WORD 
SHORT 
WORD 
SHORT 
WORD 
SHORT 
LOWG 
WORD 
SHORT 


5711) 
SKOAT 
LONG 
TEMP 
SPECIAL 
SPECIAL 


ST ti), 87 
ST, STi) 
SHORT 
LONE 
STi) ST 


SPECIAL 
SPECIAL 


FMSTEMV SPECIAL 


FNSTSW 
FPATAN 
FPREM 
FPTAN 


SPECIAL 


Listing 1 continued: tions restrict the register to a value 


PASE? — FANDINT between 0 and 7, we know in advance 
Me —R—-- that the pass-by-value parameter of 
PASO? — FSCALE any register operation can be con- 
PASB7 FSORT tained within a single word (the 
Psp? FST ST ta) smallest parameter passed by Pascal). 
Me To summarize, we have divided the 
PASB? FSTCM SPECIAL PAS87 operations into three main 
ac é x rc types: those without parameters, 
PASB7  FSTP SHORT those with memory operands, and 
PA387  FSTP LONG those with register specifications. We 
doe soil Lal can thus handle all PAS87 operations 
rs an MD in one of three ways. This provides 
PASS?  FSUB — ST,ST(i) a uniform approach that we will take 
e ae d advantage of in developing the 
PAST Mau — TUN macros used to generate the PAS87 
PASB7  FSUBP  STihST code. 
Pasa? — FSUBR 
PASB]  FSUBR SY, STAi) PAS87 Macro Generator 
PASS)  FSUBR — STfLI,ST Ph 
PASS?  FSUBR ie Take a moment to look at listing 1— 
PASS)  FSUBR LONG the assembly-language code that pro- 
"a - 51431,8T duces the PAS87 operations. It con- 
PASO? FMAIT sists of three macros (PASSTACK, 
PASE) FIAN MEMOP, and PAS87) followed by 129 
ae ae - macro calls to PAS87 (with various 
PÁSBJ  FITGACT parameters, of course). Following 
PASS] — FfL2I these are some assorted utility 
en bi routines (to be discussed later). 
slice: Now look at listing 2, the P87_INT 
JOOCRERUOTEEOEDORGLEGESDOCEOOSEEOLOEECUGESOOCEOEOEEECOEOCEEEDECTERETEEES! file. This is a file that any Pascal pro- 
! — gram wishing to access PAS87 opera- 
t TE omn purpose routines bere. All sust be tions will use $INCLUDE to incor- 
i ı porate it into the program (see the 


DIHHHELHELIEEEEEEEEEEMAEEH EHE EET EP EU EH EUH] IBM Pascal Users Manual for instruc- 
tions on SINCLUDE). This listing 


y defines all EXTERN procedures that 
+ Procedure C_1BA_BØB7IVAR 1 2 REAL) access PAS87 routines and thus use 
t the 8087 from Pascal. P87 INT 
t This routine converts area] number fros IBN forsat to B89) foraat establishes the interface to each 
- IC C. 19H. B487 PAS87 routine for the Pascal compiler. 
A side-by-side comparison of the 
D V E be e i PAS87 macro calls in listing 1 and the 
tag? Gb EC NN pe, SP r procedure declarations in listing 2 
$688 8B GE ó MÜV «BP, CBP+A! ; may help in your initial understand- 
FBE BB 46 62 Hay AY, LBP*2] i ing of how the PASS7 macro will 
Ku 34H OP — and i Wo difference between IBN & 8907 “zero” k. There i t 
PN 75 Hb JNE — CONTIBA i Skip if not zero "ean woe abpma- ee Mai eee 
s 83 TE V BF CMP NORD PTR EBPI,6 j Check second word spondence between the two listings. 
Bbh 74 BD JE EKITIDH 1 li zero, exit The macro expansion of the calls in 
ie foe pas o ! listing 1 builds subroutines that meet 
BATE FE CC CC A i the Pascal internal calling conven- 
tan " ^ a er tions. Let's now look at the PAS87 
dbhi DM DE RR M macro and see what happens at 
MA& 89 46 £2 MOY — BP#2), Ax assembly time. 
(ah ELITIBN: The PAS87 macro builds complete 
db RA € or y subroutines. Each of the 129 PAS87 
dA CA HE RET a2 i r - 
AAD C 1640807 ENP macro calls in listing 1 results in a full 
subroutine specification. Notice that 


each macro call has from one to three 


PROCEDURE C 8487 IBMiVAR 1 : REAL! à 
i adido i parameters. The first parameter is 


Listing 1 continued on page 340 
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NO OTHER 
PRODUCT LINE 
IS EXPRESSLY 
DESIGNED FOR 
PRECISION 

96 TPI 
PERFORMANCE. 


What makes one computer a better buy 
than another? 

How about a 96 tracks-per-inch drive? 
It can pack more than a megabyte on a 
single flexible disk. 

Today, over 20 microcomputer manufac- 
turers are marketing 96 TPI disk systems. 
And thanks to a new diskette engineered 
to standards previously unattainable, 96 
TPI performance can now be as reliable as 
AB TPI. 

The product that makes this possible is 
the Xidex Precision" Flexible Disk, 


A TANGIBLY SUPERIOR DISK. 


We had no choice. To turn out a highly 
reliable 96 TPI product line in volume, Xidex 
had to build the most automated and ad- 
vanced disk manufacturing facility in the 
wortd. And we had to find ways to enhance 
current capabilities in materials, magnetic 
formulations, manufacturing and quality 
control. 


The best substrate. We start with the 
most stable polyester substrate commer- 
cially available. We can command the best 
because we're the world's largest purchaser 
of polyester substrate. Using a superior 
substrate makes the disks less suscepti- 
ble to distortions caused by temperature 
and humidity. 

And that's just the beginning. 


Tighter hub hole specs. We reduced the 
accepted tolerances on the center hole 
diameter by 50% (from O01" to.0005") to 


Circle 494 on inquiry card. 


decrease the risk of head to track mis- 
alignment, 


Improved signal strength.We coat with a 
unique magnetic particie that has a signal 
level almost 20% higher than average. (This 
was accomplished without any sacrifice in 
overwrite and peak shift properties.) The 
resulting "hotter" signal means you're less 
likely to lose your data if head alignment is 
less than perfect. 


Better finishing. We use proprietary 
binders and lubricants, and we polish the 
disk to a higher luster than you're used to 
seeing. This significantly improves signal 
performance and assures longer life for 
the disk drive heads. 


More protective Jacket. Jacket construc- 
tion is particularly critical to 96 TPI perform- 
ance. Xidex has selected a 10 mil jacket 
that is 33% thicker than the industry aver- 
age. The jacket not only feels more sub- 
stantial, it offers greater protection from 
contaminants, extended handling and ex- 
tremes in temperature and humidity. Its 
superior squareness and flatness allow it 
to slip more easily into the drive and im- 
proves double sided head compliance.The 
all-polyester liner helps the disk to rotate 
more quietly and with less torque. 


Tighter quality control. Product testing 
must also be a cut above accepted stan- 
dards. Xidex disks not only go through the 
most rigorous 10056 test procedures, they 
are also required to pass an additional out- 
going quality check of 18 tests. 

Xidex disks are 100% certified . . . to a 
higher level than any other product. But 
many users don't realize that "10056 certi- 
fied" simply means that the disks are cer- 
tified against dropouts. Disks can fail for 
other reasons, too. It's only because Xidex 
controls all three critical areas—coating, 
physical construction and testing—that we 
can produce a reliable 96 TPI product. 


Naturally, our disks also offer a lifetime 
warranty against manufacturing defects. 


HIGH VOLUME 
PRODUCTION CAPACITY. 


Xidex's monthly shipments of disks have 
been soaring since mid-1982. And we're 
just barely tapping our capability Our new 
coating facility will be able to tum out over 
150 million disks a year. 

Our product line also includes a full line 
of 48 TPI disks that are superior to any- 
thing on the market. Available in 54" and 8" 
Sizes, they are made to the same exacting 
standards as our 96 TPI products. 


A WORLD LEADER IN 
PRECISION COATING. 


As one of the largest manufacturers of 
computer media products, we've been per- 
fecting the art of precision, high speed, 
volume coating onto polyester since 1969. 
In fact, we currently coat more polyester 
media products than all manufacturers of 
flexible disks combined. 

Were also the first vertically integrated 
American manufacturer of flexible disks in 
over five years. 

If you'd like more information on the 
most reliable 48 and 96 TPI disks that 
money can buy, give us a call. We also have 
a technical paper on 96 TP! disks that's 
yours for the asking. 

Xidex Magnetics, PO. Box 341B, Sunny- 
vale, CA 94088-3418. (415) 964-4652. 
In California call toll free (800) 672-1403. 
Outside California call (800) 538-1584. 


PRECISION" FLEXIBLE DISKS 
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always the basic 8087 operation that 
the subroutine is to invoke. These are 
the same 77 basic operations defined 
last month in the M8087.MAC assem- 
bler software support. In fact, each 
PAS87 macro expansion will in turn 
invoke the M8087 macro specified by 
the first parameter. This means that 
the PASS file in listing 1 requires the 
M8087.MAC program from last 
month. 

An assembly-language subroutine 
has three parts: the initial declaration 
of the routine (consisting of two 
parts, a PUBLIC ROUTINE_ NAME 
command that specifies the routine 
to be made public to external 
modules and a line of the format 
ROUTINE_NAME PROC FAR to 
signify a subroutine of type FAR with 
the name ROUTINE_NAME), the 
code that makes up the subroutine, 
and the closing or delimiting portion 
of the routine (which has the syntax 
ROUTINE. NAME ENDP). 


PAS87 Naming Conventions 

If PAS87 is to produce 129 separate 
subroutines, we have to come up 
with 129 unique routine names. The 
syntax that I use in PASS is the fol- 
lowing: all PAS87 routine names 
begin with an F, followed by the type 
of operation to be performed, an 
underscore —, and end with the 8087 
mnemonic operation name. 

The possible types of operations in- 
clude SHORT, LONG, WORD, 
TEMP, SPECIAL, ST, STI, and “no 
op.” The first four types refer to the 
memory operand type used in the 
operation (for example, the 
FSHORT__ FADD operation in PAS87 
uses a short-real memory operand to 
execute the 8087 FADD operation). 
The SPECIAL operation type 
handles such special operands as the 
94-byte control-word operand used in 
the FLDCW operation. 

The ST and STI operation types 
refer to the register operations. Any 
register operation of the type f-op ST, 
ST(i) is considered to be of the ST 
type. The f-op ST(i), ST and f-op ST(i) 
8087 operations fall under the STI 
classification. Thus, an FST__ FSUB 
procedure executes an 8087 FSUB 
ST,ST(i) instruction. An FSTL_FSUB 
procedure does the FSUB ST(i),ST 
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Listing 1 conlinued: 
[ 
( Convert real] from 8887 to TEN formit 
I 
PUBLIC C 8887 IM 
85A) C 8637 [8h PROC — FAR 
MAD 33 PUSH — BP i 
FAE 8B EC ui BP, SP i 
fog) GB bE f) ROY BP TBP a) T 
@bB3 6B 4a B2 NOV Al, EBP+2) | 
Bish 3D Hf CaP A, y No difference between IDA k 8487 ‘rero’ 
$553 75 io JNE CDNTES87 i Skip if not zero 
Bab 83 7E dd dH CHP WORD PTR 18P3,8 3 Check second word 
(6BF 74 i) JE EXT TBS87 į If rero, exit 
BACI C0N18887: 
ESC) DEDA REL AU i 
BeC3 DE [4 ROL AH, | i 
sac5 08 Dd RER ALl i 
BAC? FE £4 Inc aH t 
aac? FE (4 IRC Bk i 
BACH 8? 46 F2 KOY (BP+7) AX à 
aCe E11 TES87: 
BSCE ^D POP BP D 
ü&CF CA ME? RET 2 i 
6402 C 8687 15" END? 
+ FDMCTION CHKA? : INTEGER; 
& FUNCTION EXANG7 $ IHTEGER: 
$ FUNCTIOH GETST : INTEGER; 
i FUNCTION STATUS > INTEGER; 
i 
$ These functions are not listed Nere bul should 
| be jacluded in the PASS? file. Copy their 
> Gefinittons, starting with "PUBLIC..." and 
t ending with *..,ENDP*, froa listing 3 af 
: Last month's article. 
E 
24 CODE ENDS 
EHD 


Listing 2: The P87 INT file. Any Pascal prog 


ram wishing to use the 8087 should include 


the statement ( SINCLUDE P87 INT } and should also be linked to the object code version 


of PAS87 in 


t $LIST- } 


listing 1 


t FE7_INT -— This file interfaces any IBM-Fascal program to the 8287 


2 


procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 
procedure 


software support library 


(PASB?7) of routines. All 129 


5487 routines in PASE? are declared here as externa) 


procedures. 


By "SINCLUDE"1ng this file with a Pascal 


program, the user may access the 8857 from Pascal. 
Following the PABS7 procedure declarations below are 


giv utility declarations 
PASB7. 
utilities). 


for utilities also defined in 


(See PASB7 listing for full explanation of these 


F FABS; EXTERN; 
F. FADD; EXTERN; 
FST. FhDDireg z: intgger)] EXTERN; 
FSTI_FADDireg : integer); EXTERN; 
FSHORT_FADD (var r : real)s EXTERN; 
FLONG FADD(var r * realii EXTERN; 
F_FADDP} EXTERN; 
FSTI FADDP(reg : integer): EXTERN; 
FSPEC_FBLO(var special 2 real); EXTERN; 
FSPEC_FBSTP (var special 2 real); EXTERN; 
F_FCHS; EXTERN: 
F FCLEX: EXTERN; 
F FCOM; EXTERN; 
FSTI_FCOMireg 3 integer); EXTERN; 
FSHORT FCOM(var r $ rmal?s EXTERNI! 
FLONB FCOM (var r z reall? EXTERN; 
F_FCOMPs EXTERN; 
FST! FCOMPireg : integer); EXTERNI 
FSHORT, FCOMP (var ro: real): EXTERN; 
FLONG FCOMPivar r z real}; EXTERN? 
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ss “LOWEST PRICES": 


SMITH CORONA 


LETTER QUALITY PRINTERS 
SMITH CORONA TP! June Special $514 
Lass June & July Mig. Rebate .... 50 


ONLY $454 
STARWRITER 40 CPS S or P... $1274 
PRINTMASTER 55 CPS SorP 1544 
NEC 3510 33 CPS SERIAL ...., 1396 


DOT MATRIX PRINTERS 
GORILLA BANANA Graphics .... $221 
EPSON 
MX-80 w/Graphics Rom», BD cpa .. 427 
FX-80 Friction & Tractor 160cps.. 595 
MX-100 Friction & Tract. 300cps .. 653 
STAR MICRONICS 
GEMINI 10 2.3K Buffer 100 cps ,. 329 
GEMINI 15 15" Carriage ........ 494 
OKIDATA 
82A Serial & Parallel 120 cps..... 404 
84 Parallel 15" Fr&Tr 200 cps .... 960 
92 Paralle! 10" Fr&Tr 160 cps .... 501 


PROWRITER 8510 10"Par 120cps 404 
B6D0-Near Letter Quality Par 1031 
PRISM 80 ......,...... a 756 


SUPERBRAIN 

SUPERBRAIN II 

DOUBLE DENSITY .......... $1970 
QUAD DENSITY .......... tere 2976 
SUPER DENSITY ........ (s 2684 
COMPUSTARS FOR NETWORKING 
VUA Ores ore SIO 
VPU-20 ....... bth ae ee CORI 
VPU-30 kheukbvotthenebnuén$d$bttut 2656 
VPLI-40 E eeouendda tp ròtė 3029 
D58-10 ........eeee cen tetas ORS 


AMERICAN SQUARE COMPUTERS ia 
organizing a World Wide Associalion 
of Camputer Dealers, Open a Store or 
Start Wark Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 10 $45,000.00.) Be a 
Winnert Let US help 67] gel started 


MAKING MONEY HELPING 
PEOPLE to pul COM SioWORK. 
Wrile or Phone today. 

Which Computers are Best? ... Free 


insured Shipping at Low Rates. 


Call for latest prices & avallability 


AMERICAN 


919-889-4577 
Citcia 24 on inquiry card. 


ADVANCED DIGITAL 

S-100 SUPER QUAD SINGLE BOARD 
COMPUTER 2-80 64K R5232 DISK 
CONTROLLER FOR 5" OR 8" .. $474 
SUPER SLAVE 128K + PS NETA.,, 437 


SUPER SIX/128 6 MHZ 128K .... 555 
TURBODOS SINGLE USER.. .. 250 
SUPER SYSTEM-DD-8 ........ 2327 
SUPER SYSTEM-B-HD-10...... 3920 
ALTOS COMPUTERS 

B000-2 B4K RAM ..... osse. $2680 
8000-15 208K RAM ............ 3653 
B000-10 208K RAM ............ 5571 
5-15D 3 USER 2 5 1/4" . .,...... 2201 
5-5D 3 USER HARD DISK...... 4379 


8600-12 16 BIT 20 MB HD ,,,,.. 9104 


COMMODORE 84 CALL 
ATARI 400 w/Rebate Coupon .., .$149 
ATARI 800......,. *wkuxst*sanvtriv 655 


TRAXX 5 1/4" ADD ON DRIVES 
Bare drive SSDD Quantity 2 Ea .,.215 
SSDD w/cabinet & power sup. ....312 


TELEVIDEO 


TERMINALS 


TELEVIDEO 810 OR 910+ ..... , $538 
TELEVIDEO 925 Delach Keybd ,. 674 
TELEVIDEO 950 Prog func keys .. 863 
TELEVIDEO 970 VT-100 compal... 935 
ADDS Viewpoint 3A+ Emulales — 458 
ADDS Viewpoint 60 Graphics... 620 
ADDS Viewpoint 90 Prog EPROM 820 
ADDS Color Terminal NEW! ,.,, 998 
Zenith Z-29 Z19&VT100 compal — 655 
Zenith 27-1 Terminal«modem 460 


Visual 50 Ergonomic.......... . $545 
Visual 55 New! Enhanced #50.... 626 
Visual 100 80/132 columns ,,.... 890 


Visual 200 Tills&detach keybd ... 761 
Visual 330 VT52&Haz15900 comp 782 
Visual 400 ANSI x3.64 compat .. 1074 


Visual 500 Graphics 14" screen 1646 
MONITORS 

ZENITH 

ZVM 121 Grean Phosphor ....,..$123 


ZVM RGB Color Monitor ,.....,. 545 
GDZ-13-14 Composite Color..... 325 


NEC 

JC1201M 12" Composite Color $376 
JC1202DHA 12" RGB Color Mon. B10 
JB1201M 12" Green phosphor 176 


AMDEK 
Color | Color monitor .......... S321 
— 69 


300G 12" Green. 


vow e wana d 


4167 Kivett Dr. 


sm SQUARE amas 


GRAPHICS & COLOR GRAPHICS 
VECTRIX 


VX 128 8 colors 322x560 Pix... 52245 
VX 384 16.8 million colors ...... 3865 
VXM Hi Res. 13° RGB Monitor .. 1430 


MICROANGELO 
MA 512 512x480 Monochrome .. $674 
MA 520 512x480 * Screen Pak2 .. 890 


COMPUTERS 


COMPUPRO 


Compupro computers coma as main- 
frame, boards, and drives, and you must 
set ihe switches. 

8164 Computer 8085/8088 128K $3964 
8165B Computer 8085/8088 256K 5038 


816C 8085/8088 384K 3 users ... 5470 
816D 10 MHz 8086 512K ....... 10052 
816-08 CPUZ 208K Oasis...... . 647] 
816-016 10 MHZ B085 512K .... 10052 


SEATTLE Pure 16 bit computer is the 
fastest microcomputer by actual tesii 
5-100, 128K Static Ram, B MHz 8066 18 
siot, Mainframe, 3 serial & 1 parallel 
ports 

Gazelle Il computer ,......... $4346 
Hard Disk Gazelle I1....... «s+, 5750 


RADIO SHACK TRS-80 SAVE! CALL 


TARBELL wilh 2-8” disk drives 
EMPIRE 1 singià sided ........ $3304 


EMPIRE I double sided ..... s. 3775 
MEDICAL SOFTWARE 

MICROMED & MICHODENT ... 1656 
STARDOC .,......... 


T . 350 
THE DOCTOR'S OFFICE NEWI CALL 


Micro Decision ll 


MICRO DECISION 
‘A DEAL YOU CANT REFUSE” 


64K RAM Z80 4MH?2 2 serial ports 
5 1/4" disks Free Software — CPM 2.2 
MicroSoft Basic, BaZic, WordStar 
LogiCalc spreadsheet, Corract-it 
ONLY 
MD1 1 single sided 5 1/4" ...... $818 
MD1 * ADDS 3A* Terminal ,.... 1269 
MD1 +ADDS 3A+ +Smith Corona 1769 


MD2 2-5" SS divs + Par. Pear! ... 1148 
MD2 *ADDS 3A* Terminal ..... 1599 
MD2 * ADDS 3A+ +Smith Corona 2099 


MD3 2 sided drives & Bookkeeping 


& Personal Pear. FANTASTIC BUY 
MD3 2 Double sided drives ..... 1566 
MD3 +ADDS 3A+ Terminal ......2019 


MD3 +ADDS 3A* «Smith Corona 2519 
Above Packages include all Cables 


DECISION 1 


"IBM-360 on the Z-80 & 5-100 Bus!" 
Sixteen programs running simultan- 
eously! FREE CPM. MicroSofl Basic. 
S-100, IEEE 696, 14-slot, 4 MHz 280 
Real time clock, Interrupts. 3 Serial 
& 1 parallel port, 84K static RAM ex- 
pandable to 1 Megabyte. 

D1 Hardware&Soltware as above $1712 
D2 Has 2 DSDD 5 1/4" drives ... 2485 
D3A 1 DSDD 5 1/4" +5 Mb Hard Disk 
*Wordstar, Correct-It, LogiCalc, 
BaZic, and Personal Peari 


D3A w/5 Mb Hard Disk .........0120 
O3C w/15 Mb Hard Disk ....... 3822 


MOS Multi user upgrade 3-64K RAMS 
*Micronix operating syslem .,.. 1432 


MOS+ with above å ie je 
ll. — ETCMITCOTMPUT 1783 


MORROW DISK DRIVES 


NORTH STAR ADVANTAGE 
Complete systems include S-100 con- 
North Star Advaniage — 8BIT 6/16 re = P eid cabinet, & fan. 
Work Station, ,....,.. $1918 $2281 "in 
2 Floppies 360K ea... 2252 2542 Add Orives include power supply, cabi- 
15 Mh Hard + 360K Floppy 4385 — 4748 51/4" Winchesia 5Mb $1572 $1151 
5 1/47 Winchesler PU 2485 2064 
8^ Winchester tüMb 2625 2134 
NORTH STAR HORIZON 8^ Winchester 20Mb 3187 2766 
HORIZON 1User Mulli 14" Winchester 26Mb 3187 2766 
2 Floppies 360K ea.... $2252 N/A 8" pleri qii 
5 Mb Hard & Floppy 3362 $6095 One i sided ......... S870 $576 
15 Mb Hard «Floppy 4385 6821 no : n eee . "n I 
18 Mb Hard + Floppy — 5837 8273  Twozsided......... 1839 1432 
Factory Guarantees We Beat Prices 


Jamestown N.C. 27282 


COMPUTERS 


919-883-1105 
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operation. (Nate the distinction be- 
tween FST_FSB and FSTI_FSUB. 
The results of these two procedures 
are different. See last month's discus- 
sion for clarification.) 

The “no op” type of operation 
refers to all 8087 instructions that 
don't have operands. These instruc- 
tions are characterized by a name of 
the syntax F__ followed by the 8087 
mnemonic command. For example, 
the F_FLDPI procedure executes the 
8087 FLDPI operation to load PI on- 
to the 8087 stack. 

Given this naming scheme for the 
PAS87 operations, we can use the 
MACRO ability to manipulate macro 
parameter strings to build the name 
of each procedure from the param- 
eters passed in the PAS87 macro call. 
In each PAS87 macro call, the first pa- 
rameter, P1, specifies the 8087 in- 
struction to be executed and the sec- 
ond parameter (if there is one), P2, 
specifies the "type" of that operation. 


The MEMOP Macro 

Examining the PAS87 macro now, 
we see that the macro expansion im- 
mediately tests the second parameter 
of the macro call. If there is no sec- 
ond parameter, then the 8087 needs 
no operands and we simply establish 
the procedure entry and exit and 
issue a call to the M8087.MAC rou- 
tine. 

If P2 equals SHORT, LONG, 
TEMB WORD, or SPECIAL, then 
PAS87 invokes the MEMOP macro. 
MEMOP inserts the assem- 
bly-language code needed to proper- 
ly pass the address of the operand to 
the procedure. Listing 3 shows an ex- 
ample of this, the code generated by 
the expansion of the macro call DAS87 
FADD SHORT (here, P1=FADD and 
P2=SHORT). 


The PASSTACK Submacro 

The three types of 8087 register 
operations (f-op ST(i), top ST,ST(i), 
and f-op ST(D,ST) cause PAS87 to in- 
voke the PASSTACK macro. For these 
register operations, we expect to 
receive a call-by-value parameter that 
specifies the register number (0 to 7) 
to be used for the operation. As a 
result of this parameter, the proper 
8087 ESC sequence must be executed 
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Listing 2 continued: 
procedure F_FCOMPP; 
procedure F_FDECSTPs 
procedure F FDIBSI1 
procedure F_FDIV; 
procedure FS5TI FDJV(íreg * integer}: 
procedure FSHORT FDIV(var r : real); 
procedure FLUNG FDIVivar r 7; real)! 
procedure FSTI FDIVPireg : integer); 
procedura F. FDIURj 
procedure FST FDIVR(ireg © integer); 
Procedure FSTI_FDIVRireg : integer); 
procedure FSHORT FDIVR(var r : real); 
procedure FLONG_FOIVRivar r ; real}; 
procedure FSTI FDIVRP(reg : integer); 
procedure F FENI/! 
procedure FSTI_FFREElreg : integer); 
procedure FWORD_FIADD (var 1 : integer}; 
procedure FSHORT FlADDivar i : integer)i 
procedure FWORD FILUM(var i i integer); 
procedure FSHORT_FiCOMivar 1 : intaegur)i 
procedure FWORD_FICOMP (var i = integer}; 
procedure FSHDRT FICOFMPivar i ; integer); 
procedure FWORD_LFIDIVivar i : integer); 
procedure FSHORT FIDIV(var i : integer) ) 
procedure FWORD FIDIVR(var 1 ? integer}; 
procedure FSHORT_FIDIVRivar i : integer); 
procedure FWORD FIL, Divar i : integer); 
procedure FSHORT_FILO(var i : integer); 
procedure FLONG_FILD {var i i integer); 
procedure FWORD_FIMUL (var i 3 integer); 
procedure FSHORT_FIMULivar 1 : integer?i 
Procedure F_FINCSTPs 
procedure F FINITI 
procedure FBORD FIBT(var  :* integer); 
procedure FSHORT FisT(ivar 1 : integer); 
procedure FWORD_FISTPivar 1 : integer!) 
procedure FSHDRT FISTP(yar 1 : integer}; 
procedure FLONG_FISGTPivar 3 : integer}; 
procedure FWORD_LFISUB (var i : integer); 
procedure FSHORT_FiISUB (var 1 : integer); 
procedure FWORD FISUBR(yar i : integer}; 
procedure FSHORT_FISUBRivar 1 : integer); 
procedure FSTi FLDireg ; integer}; 
procedure FSHORT FLDiívar r : real}; 
procedure FLONG,FLD(var r : reals 
procedure FTEHMF FLO(var r : real); 
procedure FSPEC_FLDCWivar special : real}: 
procedure FSPEC_FLDENV(ver special : reali; 
procedure F FLDLG2; 
procedure F. FLDLN2; 
procedure F FLDLZ?E$ 
procedure F. FLDL2T; 
procedure F FLDPI; 
procedure F_FLOZ} 
procedure F_FLD1; 
procedure F FMUL: 
pracedura FSTI_FMULirag : integer): 
procedure FST FMüUL treg 5 integer); 
procedure FSHORT FM iwar r - real); 
procedure FLONG_FMUL ivar rit real}; 
procedure FS5TI] FMULPireg : integer): 
procedure F_FNCLEZ: 
procedure F FNDISI; 
procedure F FNENIj; 
procedure F FNINIT; 
pracedure F FNDPe; 
procedure FSPEC FNSAVE(var special ? real); 
procedure FSPEC_FNSTCWtvar special = real)i 
procedure FSPEC FNBSTENV(var special : real)i 
Procedure FSPEC, FNBTSW(var special ! real}; 
procedure F_FPATAN) 
procedure F FPREM; 
procedure F.FPTAN; 
procedure F FRNDINT; 
procedure FSPEC FRBTORívar special : realy; 
procedure FSPEC F&AVEIvar special : real} 
procedure F_FSCALE: 
procedure F, FSQRT; 
procedure FSTI FBTírsg : integer)t 
procedure FSHDRT FSTívar r : real); 
procedure FLONG FB5T4var r ; reai)r 
procedure FSPEC_FSTCWlvar special * re&al?)i 
procedure FSPEC_FSTENVivar specia) : real); 
procedure FST?_FSTPtreg : integer); 
procedure FSHURT, FGTPivar roi real)? 
procedure FLONG_FSTP (var r * feal); 
procedure FTEMP FSTP ivar r : real) 


EXTERN; 
EXTERNI 
EXTERN; 
EXTERN: 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN? 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERNI 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN? 
EXTERN; 
EXTERN; 
EXTERN; 
EX TERN? 
EX TERN; 
EX TERN; 
EX TERNS 
EX TERN; 
EXTERN; 
EX TERN; 
E£Z TERNI 
EXTERN; 
EXTERN: 
EXTERN; 
EXTERNI 
EX TERN; 
EXTERN: 
EXTERN; 
EXTERN? 
EX TERN? 
EXTERN; 
EXTERN: 
EXTERN: 
EX TERN; 
EX TERN; 
EX TERN; 
EXTERN; 
EXTERN; 
EXTERN: 
EXTERN: 
EXTERNI! 
EXTERN; 
EXTERNI 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN? 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN: 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN? 
EXTERN; 
EXTERN: 
EXTERN; 
EXTERN? 
EXTERN; 
EXTERN} 
EXTERN; 
EXTERN; 
EXTERN; 
EX TERN; 
EXTERN; 
EXTERN; 
€X TERN; 
EXTERN; 
EXTERNI 
EX TERNS 
EXTERN; 
EX TERNS 
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Circle 327 on Inquiry card, e» 


An ordinary IBM " PC? Yes. With one significant 
addition. The ANALYST” 2000 from Northwest 
Instrument Systems. Together the two create a fully 
integrated. modular logic analysis system designed to 
support configurable cross-linked state and timing 


analysis, and accept future instrumentation expansion. 


Don t let the 52.500 to 56.500 price tag mislead 
you. The pANALYST is a powerhouse, with 16 to 80 
channels and up to 4096 memory depth perchannel. — 


Sixty word recognizers and 15 independent trigger = 
store states. Symbolic definition and post-acquisition |_} 4 
NORTHWEST INSTRUMENT SYSTEMS, INC. 
RO. Bos 1508, Beaverton, Oregon 97075, 800-347-4445 


PERSONAL INSTRUMENTS. BRINGING YOU CLOSER. 


analysis using Pascal. And a great deal more. 

At a great deal less than conventional instruments. 
One-half to one-third less, including the computer. Just 
plug into the IBM PC or any IBM hardware and sofi- 
ware compatible computer (such as the portable 
COMPAQ™). Or into the Apple Wile” 

As good as this all looks on paper, it will look even 
better in person. That can be arranged. Just call us toll- 


order a demo disk or get more detailed information. 
Analyze it all and logic will dictate only one decision. 


! S: al 800-547-4445 to setup a live demonstration, 
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SIEMENS 


Anything else is 
lust a lot of noise 


In a market where noisy superlatives such as 
"incomparable"; "second-to-none'; and "the 
epitome of excellence" are casuaily applied 
to a wide variety of printers, Siemens has 
taken a more quiet and purposeful approach. 


The PT-88 is our new jet matrix printer. Upon 
close inspection, you'll see that it is equipped 
with all the features your business can benefit 
from—consistent print quality in a variety of 
type styles, high speed (150 cps), tractor or 
single-sheet plain paper feed, full graphics 
capability, universal interface with personal or 
desk computers, and modular design for 
simplified service, if it is ever required. 


But in addition to this, the PT-88 offers you 
something that many others simply can't... 

a QUIET working environment. Listen very 
carefully. The super-silent PT-88 whispers 
while it works, at less than 50 dBA. Compare 
it to those that operate at more than twice 
that sound level and clang, screech, rattle 
and shriek. Then thirik of how nice it will be to 
accept phone calls or conduct meetings while 
the PT-88 is hard at work...right next to your 
work place if you wish. 


In short, the PT-88 puts it all together— 
reliability, flexibility, performance, and low- 
cost operation—all in one compact, super- 
silent unit. The result is a printer of exceptional 
long-term value. Now the question remains— 
ls it incomparable? Second-to-none? The 
epitome of excellence? Wed want you to 
decide for yourself. One thing's for sure. It's 
remarkably quiet. And in an increasingly 
noisier business environment, we think that's 
something you can appreciate. 


For more information, contact: 

Siemens Communication Systems, Inc. 
Office Terminals Division 

186 Wood Avenue South 

Iselin, NJ 08830 

(201) 321-3400 or 

240 East Palais Road, Anaheim, CA 92805 
(714) 991-9700. 


Quietly impressive printers... 


from Siemens. 
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tax preparation in ’84” 


Instead, save yourself 
time and money an 
satisfy your clients 
with your personal 
computer and... 


Micro-Tax" can turn your personal 
computer into a profit center — you'll 
increase your client volume and take 
the drudgery oul of tax preparation. 
And since the returns never leave 
your office, you have complete client 
security. 

MICRO-TAX* IS COMPREHENSIVE. 
It offers three Federal tax packages 
and 23 fully integrated state pack- 
ages, So you can select the programs 
that best meet your needs. Level Il 
has a tax depreciation module, and it 
automatically computes underpay- 
ment penalties, self-employment 
(axes, minimum taxes, and 
income averaging. For those who 
prepare Federal partnership. 
corporate, and Subchapter S 
relums, Micro-Tax* has a Fed- 


1982 SCHEDULE AND FORMS INCLUDED 


puter with CP/M", PC DOS" or MS 
DOS*—trom Apple* to Zenith’, 
MICRO-TAX* IS FLEXIBLE. It's up 
to you; you can input the client tax 
information at the time of interview 
and produce the forms immediately, 
or enter data during the day and 
batch print returns at night. Micro- 
Tax’ prints your returns on IRS 
forms, IRS approved substitute forms, 
or wilh transparent overlays. 
MICRO-TAX* IS FRIENDLY. You 
can organize dala entry in a se- 
quence very similar to that of manual 
tax preparalion, or you can compute 
forms out of sequence. It's up lo 
you. So go ahead, repeal it once 
more..."No manual 
lax preparation in '84" No 


need —once you've got 
| | Micro-Tax'. Call Micro-Tax* 
direct for complete details, 
or call your local dealer. 


FULL FEDERAL 
eral Level IH package. Each eg 
tax season Micro-Tax* offers — | computer 


you an update package. SYSTEMS 
ord gr 
SEM 


EUM IS rae ag s 3i P: -r e5 PC zi ur ET 
r | ~] pu dme] i pe Pnn — 
wan your eu Po orate [manea F ee EAEE p epe 
or any other personal com- | emee paaa” | 1 PTE EE EEEE | 
E OI ne dw n acto 
MICRO-TAX* MICROCOMPUTER TAXSYSTEMS, INC. 
6203 Variel Avenue, Suite B Woodland Hills, CA 91367 
Phone (213) 704-7800 


*C/PM — trademark of Digital Research, Ine., DEC Rainbow — trademark of Digital 
SOAM Corp.; MICRO-TAX— trademark ol Microcomputer amd oad Inc.: 
MS DOS — trademark of Microsoft Corp.: PC DOS. IBM PC. and IBM XT— trademarks of IBM; 
Apple — trademark of aes Computers: Zenith—trademark of Heath Company and Zenith 
Radio Corp.; Radio Shack — trademark of Tandy Corp. 
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a complete 1982 Federal, 
Corporate/Partnership or State 
system for only $58.00 each 


to accomplish the register operation. 
Therefore, we can have any one of 
eight variations to the register opera- 
tion executed. 

The obvious method of approach- 
ing this would be to compare the 
register parameter i with each possi- 
ble value from 0 to 7 and execute the 
appropriate 8087 command when a 
match is found (ie. "IF REG-0 
THEN XXXX ELSE IF REG - 1 THEN 
YYYY . . 7). But this requires up to 
seven run-time comparisons for each 
call. Because these comparisons slow 
down the actual execution of register- 
based PAS87 procedures, I looked for 
another way around the problem. 

Looking at the structure of the 8087 
register operations, | made two ob- 
servations: 


1. All register-operation op codes re- 
quire exactly 2 bytes. 

2. The register selection for each of 
these op codes is encoded in the 
same manner for all such opera- 
tions, The low 3 bits of the second 
byte store the register number 
(thus allowing for the eight reg- 
isters that the 8087 contains). 


Because all 3087 register operations 
use the same 3 bits to specify the reg- 
ister in the ESC command, we can do 
a naughty thing and set up some self- 
modifying code. Self-modifying code 
is tricky and somewhat risky because 
it relies on changing the machine- 
language code during run time for 
correct operation. This is dangerous 
for numerous reasons, not the least 
of which is that this code must never 
be put into read-only memory 
because it could not modify itself and 
thus would not work correctly, 

Let's look at PASSTACK as found in 
listing 1 and see how it works. The 
first six instructions make the actual 
code modification. The line im- 
mediately following the FLAG: labe! 
(containing RJ R2 R3) is the line of 
code to be modified. Upon macro ex- 
pansion of PASSTACK, R1 through 
R3 will be replaced by the parameters 
passed, which will in turn cause 
some M8087 macro to be invoked, 
resulting in a 2-byte ESC 8087 
instruction, 

As an example, look at the macro 


Listing 2 continued: 
procedure FSPEC_FStSWivar special : real}; EXTERN; 
procedure F FSUB; EXTERN; 
procedure FST FSUBíreg = integer): EXTERN; 
procedure FST1_FS5UBireg = integser)] EXTERN; 
procedure FSHOURT FSUB ivar r ? real}: EXTERN; 
procedure FLDMG FSUB(var ri: real); EXTERN: 
procedure FSTI FSLIUBPíreg * integer); EXTERN} 
procedure F_FSUBRi EXTERN; 
procedure FST_FSUBRireg 2 integer): EXTERN} 
procedure FSTI_FSUBRIireg ? integer); EXTERN; 
procedure FSHORT_FSUBR (var r : cgal)i EXTERN; 
procedure FLONG_FSUBRivar c : reali EXTERN; 
procedure FSTI FSUBRP (reg : íinteger!i EXTERN; 
procedure F FTST; EXTERN; 
procedure F FWAIT; EXTERN; 
procedure F FXàm EXTERN; 
procedure F FXCH; EXTERN; 
procedure FSTI FXCHíreg : integer); EXTERN: 
procedure F FXTRACTI EXTERN; 
procedure F FYL2X:; EXTERN; 
procedure F FYL2£P1; EXTERN; 
procedure F. F2XH11 EXTERN; 
procedure F F5TPi EX TERNS 
procedure C_IBM_S@87ivar x : real!i EXTERN; 
procedure C B8B37 IBMivar ^ : real)? EXTERN; 
function  CHKB7  : inteqgert EXTERN; 
function  EXAMB7 : integers EXTERN; 
functizan GETST 3; ;nteger; EXTERN; 
function STATUS : integer; EXTERN: 


rd 


i @List+ 


Listing 3: The expanded assembly-language code resulting from the expansion af the macro 


call PAS87 FADD SHORT. 


PUBLIC FSHORYT EADD 
FSHORT FADD PROC FAR 


d 

F 
PUSH BP i 
MOV BF,SF i 
MOV BP,CBP+4] i 
FADD SHORT COP] i 
POP BP i 
RET 2 ; 
FSHOAT_FADD ENDP i 


Hagin subroutine FSHORT FADD 


Bave caller's frame pointer 

7 Set up own frame pointer 

Move addr to parameter inta BP 

; Add short-raal mamory op to 8087 
i Restore callers frame pointer 

; Return, discard VAR parameter 

; End subroutine FBHORT, FADD 


Listing 4: The expanded assembly-language code resulting from the expansion of the macro 


call PAS8? FADD ST,ST(i). 


PUBLIC FST_FADD ; 
FST FADD PROC FAR 


PUSH BP i 
MOV  BP,SP i 
MOV  BX,OFFSET FLAG+2 i 
MOV  AL,C5 CBX) 
AND AL,OF8h : 
OR — AL,CBPeé) ; 
MOV CS LBX1,AÀL ; 
JMP FLAG i 
FLAG 

FADD ST,S5T(i?) H 
POP BP A 
RET 2 " 

y 


F3T FADD ENDP 


expansion of the PAS87 FADD 
ST,ST(i) macro call. PAS&7 receives 
P1-FADD, P2=ST, and P3- 
ST(i). Checking P2, it matches ST and 
invokes PASSTACK, passing to it P1, 
D2, and P3. PASSTACK then has 
R1-P1-FADD, R2=P2=ST, and 
R3-P3-25T(j). The result of this 
expansion is given in listing 4, Notice 


Begin subroutine 


; Save caller's Frame 
; Access own frame 

; Get address to sacond byte of op 
Get byta to ba changed 


Clear out lowest three hits 


àccess parametet, sat rtagístar 
; Save new operation, modify code 
Clear B088 internal fetch queue 


> Execute 8087 operation 


Restore callec‘s frame 
Return, discard parameter 
End subroutine 


that the line after FLAG: is now 
FADD STST(i). This invokes the 
M8087 FADD macro and results in 
the 8087 ESC O00H,AX command 
(equivalent to FADD ST,ST(0)) being 
assembled. This is then assembled 
into the machine-language instruc- 
tion D8 CO (hexadecimal). The lowest 
3 bits of the CO byte specify the 


September 1983 © BYTE Publications Inc. 347 


register to be used. Thus, by chang- 
ing the lower 3 bits of the second byte 
before executing any register opera- 
tion, we will change the register 
used. 

The code preceding the FLAG label 
accesses the second byte of the 8087 
operation, adds in the register value 
passed as the parameter from Pascal 
(using a logical OR operation), and 
stores the byte back in memory 
before executing it. This results in the 
proper register value being used. 

If the use of the JMP FLAG instruc- 
tion in listing 4 puzzles you (the JMP 
simply moves to the next instruction 
because FLAG is immediately after 
the JMP), look at it as the penalty for 
using self-modifying code. I spent 
several long and frustrating days try- 
ing to figure out why the PASS reg- 
ister operations were not working 
quite right before I determined the 
cause of my problem and its solution. 

The problem, to make a long story 
short, is that the 8088 CPU is too ef- 
ficient. The Intel 8088 and 8086 CPUs 
have internal instruction prefetch 
queues that are used to fetch instruc- 
tions for the CPU before they are ac- 
tually needed, This greatly improves 
the speed with which the CPU can 
execute instructions. 

The 8088's internal queue is 4 bytes 
long—that is, the CPU loads the 4 
bytes into the prefetch queue im- 
mediately following the one being ex- 
ecuted. Look at the code expanded in 
our example and mentally remove 
the [MP operation momentarily. The 
MOV CS: [BX], AL instruction modi- 
fies the 8087 register operation (in the 
example of listing 4, the instruction 
FADD ST,SI(i)) and immediately ex- 
ecutes that operation. However, this 
MOV instruction modifies the FADD 
instruction in program memory—an 
unmodified copy of this instruction is 
already in the prefetch queue, and it 
is this copy that is about to be ex- 
ecuted, Result: things don't work as 
expected (a true understatement). 

The solution to the problem is the 
JMP instruction. The CPU will always 
discard its internal queue and reload 
it starting with the destination of the 
jump instruction. Even though the 
JMP in PASSTACK does not really 
change the flow of the program, it 
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fools the CPU into flushing its inter- 
nal queue. The CPU then fetches the 
next instruction after the JMP, which 
happens to be the correctly modified 
8087 register operation. 

This problem was almost enough 
to convince me to change PAS87 to 
the more straightforward approach of 
comparing the parameter received 
from the Pascal caller with the values 
0 to 7 and executing the appropriate 
8087 instruction. But this would in- 
crease the execution time of the reg- 
ister-based procedures, so I stuck 
with the self-modifying approach. If 
you would rather not use self- 
modifying code, simply rewrite the 
PASSTACK macro and reassemble 
PASS. 


PAS87 Design Conclusions 
We have now looked at the 
methods I used to construct the 


PASS7 file shown in listing 1. When 
assembled using the IBM Macro As- 
sembler, this produces a library of 
Pascal-callable procedures that access 
the 8087 NDP. Listing 2 (P87. INT) 
lists the corresponding Pascal pro- 
cedure declarations for each PAS87 
routine. 

PASS is assembled one time by the 
user, and the resulting object file is 
linked with any compiled Pascal ob- 
ject files that need these routines. To 
access any PAS87 routine, the Pascal 
program need simply include the 
statement { $INCLUDE P87__ INT ). 

At this point, we have finished the 
discussion of how PAS87 works. 
When listing 1 is assembled, all 129 
operations for the 8087 are set up as 
callable procedures from Pascal. To 
assemble PAS87, you need to have the 
MB087.MAC file examined last month 
on the disk. Due to the heavy use of 


Listing 5: An IBM Pascal program to repeatedly perform a complicated arithmetic calcula- 
tion described in the listing. The tect describes the results of comparing this program with 
a similar one that does not use the 8087 for ils calculations. 


JB IG Linet 
fd 


Source Line 


25 


€ SIMCLUDE ; "A:PR7_ INT" } 


PROGRAN FIGURES(INPUT, OUTPUT): 


IBA Personal Compuler Pascal Compiler ¥1.86 
( $TITLE; Figure 3 ¢ Sasple application of PASH?’ ) 
( $PABESIZES64 $LINESIZE: 132 $SYMTAB- tDEBUD- ) 


is — 1 t MLiSt+ j 
t NOTE ; The above com#and causes the Pascal compiler to look out to the } 
i Ai disk drive for a tile naaed PH7 INT, This tile contains è 
f all of the PAS8? procedure declarations } 
Hd const 


arrsize = S808! 
var 


loop.size : integer} 
result — 1 real} 


— 
= 
ie E ee cn 


mJ 
Cort 


Lac 


begin 
repeat 


readlnisize); 


[e 

^3 
"P PJ EJ hå , 
“oo C C m es 


d— 
ha 
Tal C 
k Min 


LA : array [1..arrsizel of reali 


( OBJECT OF THIS PROGRAM ; tc find the sus nf iipit = 2^^2) + (g^^111^^0,511 
over all of the arrays x ang y } 


srate Enter array size : ‘H 


( Initialize the x and y arrays with anything, These values have no 
t special aeaning to then. 
for loop {= $ to size do begin 


S1aply test values, } 


Listing 5 continued on page 350 


COBOL 20) 95 


each! 
A HIGH CALIBER COMPILER FOR CP/M. 


Teachers praise Nevada COBOL. Ex- 


tremely easy lo learn, easy to use. Nevada ALSO AVAILABLE: 


COBOL is installed in hundreds of high 


schools, colleges, and universities. Its ex- NEVADA FORTRAN“ $29.95 


cellent documentation, 165 pages with an 


i vatem nennen m. | OS RP ee 
the affordable, easy to use COBOL. Imagine NEVADA EDIT | |. $29.95 


—being able to do advanced projects at 


home, and “no more long waits at the com- COBOL APPLICATIONS 
puter center.’ PAC K AGE 


Nevada COBOL. A compiler based upon | | 
BOOK1 | | | $9395 


the ANSI-74 standards with some level-2 
features. COPY, CALL... USING... CANCEL, 

PERFORM ...THRU ... TIMES... UNTIL, Commodore-64 version available trom Commodore Business Machines. 
(IF... ELSE... NEXT SENTENCE, AND/OR, 


DEPENDING ON, INSPECT, TALLYING, k Po a | 


REPLACING. And more. Much more. | MAIL TODAY! To: Ellis Computing, Inc. 
"my ‘ 3917 Noriega Street 

Applications Programmers proclaim | San Francisco, CA 94122 

Nevada COBOL the best compiler for devel- (415) 753-0186 

opment. It's fast. It's compact. It's portable. ! The CP/M® Operating Systam, an 8080/8085/Z80 microprocessor, and | 

Better yet, you can distribute your object 32K RAM are required. | 

programs, royalty free. Software Packages: I COBOL [JFORTRAN L]PILOT O EDIT | 
l 


Take advantage of our money back guar- Diskette Format: 8" O SSSD (Standard IBM 3740 format) 


5y" O Apple CP/M CO Xerox 820 (Kaypro) C Osborne 


ame. !I you afta dot eOmpibiialy getas, C Televideo [Micropolis Modil ClNorth StarDD CNorth Star SD , 
just return the package —in good condition, O TRS-80 Mod ! with CP/M @ 4200 hex [O TRS-80 Mod l/Mapper 
with the sealed diskette unopened — within C Heath Hard (7-89) L1 Heath Soft (2-90) | 


L]Superbrain DD DOS 3.X (512 Byte sectors) ' 


Shipping/Handiing Fees. Add §4 00 for the firsl package and $2.00 for each additional 
package. OVERSEAS add $15.00 for the lirai package and $5.00 for aach additional package. 
Checks must be in U S funds and drawn on a U.S. bank! 


Send my order for packges @ $29.95 each Total 
COBOL Applications package @ $9.95 each Total 

In CA add sales tax 
Shipping/handling 


30 days, and we will refund your money. 

A powerful addition to their microcomput- 
ers. Since December 1979, when we ran 
our first ad in Byte magazine, thousands of 
users worldwide have discovered Nevada 
COBOL. There's even an established 

Nevada COBOL Users Group! M 


=x a eee r 


i i 
( | O MasterCard (Visa Total | 
Join them! Order now! | 4k. 0 097 T EIE | 
" | l Signature 

| Ship to: 
: Name 
| Street | 
ELLIS COMPUTING” | SNS j 


"n JE ———————————————— 


| 


CP/M — maa trademark of Digital Research. inc. TRS-BDis a registered trademark of Tandy Corp Apple Ilis a trademark of Apple Compuler, inc Osbomeisaregistered trademark 
úl Osborne ComputerCorp Xerox 620135 a trademark ol Xerox Corp Mayprois a trademark ol Non-linear Sys Heath/Zenilh is a trademark of Heath Corp IBM rs atrademark of International 
Business Machines, Corp Nevada COBOL. Nevada FORTRAN. Nevada PILOT Navata EDIT and Elis Computing are trademarks of Ellis Computing. Inc & 1983 Elis Computing, inc 
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nested macros in PASS7, its assembly 
takes more than 25 minutes. But this 
is a one-time cost. After the initial 
assembly, you simply keep the 
resulting object file around to be 
linked with any Pascal program that 
needs it. 

The compilation time of a Pascal 
program using PAS87 via the P87__ 
INT declaration file is not visibly af- 
fected. Listing 5 contains an imagi- 
nary Pascal application program that 
uses the PAS87 package. This pro- 
gram takes two large arrays of real 
numbers (x and y) and calculates 


L rixi? + ety" 


Pascal Type 
Extensions via PAS87 

I need to comment briefly on using 
PAS87 and the 8087 capabilities to 
support numeric data types not sup- 
ported by IBM Pascal. PAS8/ pro- 
vides a way for Pascal programs to 
bypass the type-checking protection 
features of the Pascal compiler and 
perform numeric calculations with a 
higher degree of accuracy. For exam- 
ple, Pascal does not handle double- 
precision real numbers (64 bits long). 
If you want to use numbers of this 
precision, you can do so as long as 
you are very careful. 

Perhaps you have an application 
that requires greater accuracy than 
that offered by the IBM Pascal's 
single-precision real numbers, You 
would thus like to do all your 
numeric calculations in double-pre- 
cision arithmetic. Of course, the 8087 
stack mechanism lets intermediate 
results be left on the stack as 80-bit 
temporary values. But if you have 
hundreds or thousands of inter- 
mediate double-precision results, you 
might want to keep them in a stan- 
dard Pascal array or some other data 
structure. You can sneak around the 
Pascal single-precision limitation as 
long as all input and output opera- 
tions (using READ and WRITE) oc- 
cur using standard single-precision 
Pascal numbers. 

For example, suppose you want to 
set up an array of 100 double-pre- 
cision real numbers in your Pascal 
program. You cannot declare in 
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Listíng 5 continued: 


13 
13 
12 


13 


13 
13 
13 


13 
13 


32 


xEloap) i= float (Joop); 
ylloop) c= 1/#loat (Loup? i 
endi 


writelni'Done with initialization’ Ht 


( Now, convert whole array from [BA to 8697 format } 
for loop i= 1 to size do begin 

C IBM 8887 (sllaapd}s 

L IBN A887 (y€loop]); 
endi 


eritelni‘Done with numeric conversion! |} 


( Using the 8887, find sua from | to 18dé((pi + x^^2 + g^^y)^^8.5)5 ! 


F FINIT: ( Initialize the 8807 ! 

F FLDH ( Initialize running sua af calculation } 

for loop ?* | to size do begin 
F FLOPS; i Hove pi onto top of 8887 stack ] 
FSHORT FLDíx[100pJ); ( Hove next value of x onto stack } 


( Now, we would like to square the current value of x. (which 
is on the stack), We can do this via an 8887 
"FAUL ST,ST(4I" operation {tells A887 to aultiply 


the top of stack by itself and leave result on TOS) } 


FST FAULI 


i At this point, the top of 8887 stack contains 1^^2 and 
second slot contains pi. We want to aultiply the two so 


execute a sjap]e “classical stack* aultiply which sultiplies 


the top two elesents and leaves only result on stack top } 
P FILI 


(Now, lets find Infy}, Since the 8887 has no operation to 
calculate this directly, we aust use the foraula 
"Inly) = logdy)/lagiel" with log in base 2, ) 


F FLDL2Es ( Load log e ‘base 2) onto TOS } 
FFLOI; í Let's calculate i/(log e) } 
FFBIVi t ST(1) = TOS/STUL) followed by POP } 


PSHORT FLDiy[1pop]!s ( Bet y on TOS 2 
F PFIL2E t Find FOS=STit) + LOB(STI8II > 


( At this point, the 6887 stack contains three values, The 
TOS contains the result of In¢y} while the second 
eleeent contains pi # x°*2, Lets add these together 
and find square rock, Then add result to current 


running sum which is the third element on the stack } 


F_FADB; { Classica) stack add ) 
F FSORT: ( Take square root of result } 
F FADD: { Update running sum using classical stack add ? 


endi ( repeat Joop } 


i Now, convert result to IBM nuaber foraat } 
FSMIRT FSTP (result?i 
C 8887 IB (result)t 
writeln Final value is ",resultij 
until falsej 


end, 


Errors Warns [a Pass One 
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Extras can more than double the price of your per- 
sonal computer. Not so with the Franklin ACE 1200. 

It's the professional computer system that includes 
the extras—and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today. 


The ACE 1200 has everything you'll need 
to add a color or black and white monitor, 
modem, printer, back-up disk drive and 
other accessories. You can choose from 
theenormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 


FRANKLIN'S BAKER'S 


DOZEN! 


13 Good Roas NEN "- 
°“ACE1200 


1. Apple® Il-compatible 
2. CP/M*-compatible 
3. 128K of RAM 
4. Built-in floppy disk drive 
5. Disk controller 

5. 80 column card 

7. Serial interface 

B. Parallel interface 

^. Upper and lower case 
10. VisiCalc® keys 

17. Cursor control pad 

12. Numeric pad 

73. Auto repeat keys ; 


the Apple Il. And, with the built-in CP/M card, : 
can run both Apple Il and CP/M programs. Frankl n " 
CP/M operates three times as fast as many com- 


peting systems, drastically reducing processing 
time for most business applications. 


The Franklin ACE 1200—the mostextraordinary value 

on the market today. Call or write today for 

the pen of your local authorized Franklin 
dealer 


Franklin ACE is a trademark of Franklin Computer Corporation. 
Apple is a registered trademark of Apple Computer Inc. 
CP/M is a registered trademark of Digital Research Inc. 
VisiCalc is a registered trademark of Visi Corp. 


COMPUTER CORPORATION 
128 Route 38, Cherry Hill, NJ 08002 609-482-5900 Telex: 837-385 


Pascal DBL : array[l. .100] of 
double reals;. You can, however, 
declare DBL : array [1. .200] of real;. 
This tells Pascal to set aside room for 
200 32-bit single-precision real num- 
bers, You can then turn around and 
use this structure to store 100 64-bit 
numbers on a temporary basis. 

You begin to trick Pascal when you 
call a PAS87 procedure such as 
FLONG. FST(DBL[0]). This opera- 
tion will move a long-rea! value from 
the top of the B087 stack into the ad- 
dress that points to the zeroth slot in 
DBL. The 8087 takes over, moves 64 
bits of data from the stack to that ad- 
dress, and returns; note that it moves 
64 bits of data, not the 32 bits that 
Pascal itself associates with DBL((). 
Pascal has no idea that anything out 
of the ordinary has happened. Of 
course, what did happen is that slots 
0 and 1 of DBL have been filled to 
store the 64-bit value. 

As long as you, the programmer, 
are aware of what has occurred, 
everything is okay. You simply haye 
to remember that the first long-real 
will be found at DBL[0], the second 
at DBL[2], the third at DBL[6], and 
so on. This technique can be ex- 
panded and refined as long as you 
are very careful. Remember, you are 
defeating the type-checking mecha- 
nisms that make Pascal so nice to use, 
so beware, 


PAS87 Utility Routines 

We will now look at the supporting 
procedures and functions in listing 1 
starting with procedure C_IBM_ 
8087. They should look familiar 
because we used them last month. 
(Actually, the last four, functions 
CHK87, EXAMB7, GETST, and 
STATUS, are listed only as comment 
lines. Their full definitions, starting 
with the word PUBLIC and ending 
with the word ENDP, should be 
copied into this file from listing 3 of 
last month's article.) PAS87 users 
need these routines to use the 8087 
from Pascal. 

Recall from last month the different 
storage formats used to define IBM- 
format real numbers versus 
8087-format real numbers. In IBM 
Pascal, any real number that is de- 
fined as a constant or is input (using 
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a READ) or output (using a WRITE) 
must be in the IBM real-number for- 
mat. On the other hand, all real num- 
bers sent to and received from the 
8087 must be in 8087 format. The 
C IBM 8087 and C 8087 IBM 
procedures convert short-real 
numbers from IBM format to 8087 
format and vice versa. These routines 
convert the short-real number found 
at the memory location specified— 
that is, they convert the value “in 
place,’ destroying the number in its 
original format. 

It is up to the user to ensure that 
the values being used in a program 
are always in the appropriate format. 
If you move an IBM-format real num- 


It is up to the user to 
ensure that the values 
being used in a 
program are always in 
the appropriate format. 


ber into the 8087 or print an 
8087-Format real number, you will be 
working with or printing incorrect 
numbers; to make things worse, you 
May not get any indications that you 
are in error. As a general approach to 
handling the format problem, you 
can try to convert all IBM-format 
values into 8087 format as early as 
possible and leave them in the 8087 
format until it is absolutely necessary 
to convert them back to IBM format. 

In several programs I have written 
using PASS, I was able to make a 
single conversion from IBM format 
for all my variables at the beginning 
of the program and use a special 
CONV. WRITELN procedure that 
would automatically convert 8087 
numbers into IBM format, print them 
to the screen, and convert them right 
back to 8087 format for additional 
computation. The conversion rou- 
tines are very efficient, but it is best 
to avoid too many unnecessary con- 
versions. 

(Note that this number-format 
problem does not affect the use of in- 
teger values. The 8087 word-integer 
format is the same as the IBM integer 
format.) 

The last four functions perform 


needed tests on the internal state of 
the 8087, These are CHK87 (which 
returns the results of an 8087 com- 
pare or test operation), EXAM87 
(which determines the validity of the 
number currently on top of the 8087 
stack), GETST (which returns the 
current stack-top pointer value), and 
STATUS (which returns the value of 
the 8087 status word), These were ex- 
plained in greater detail in last 
month's article. 


Performance of PAS87 

The big question is "How much 
does my application benefit by using 
PAS587?" In other words, will exten- 
sive use of the 8087 from Pascal really 
be worth the trouble? If you are in- 
terested in high performance and you 
have a number-crunching applica- 
tion, the answer is yes. 

As a very simple test, I imple- 
mented the program of listing 5, 
adding some additional commands 
that let me accurately measure the 
time needed to execute the program 
for various sizes of arrays. I then 
rewrote the program to accomplish 
the same thing from standard Pascal. 
Testing the running time (excluding 
the time to initialize the arrays) for ar- 
rays from 500 to 5000 real numbers in 
size gave an average execution time 
for the PAS87 implementation that 
was 65 times faster than the straight 
Pascal execution time. For example, 
with 5000 elements the PAS87 im- 
plementation took less than 4 sec- 
onds to run; the standard Pascal ver- 
sion, however, required more than 
265 seconds. 

Now this is an impressive improve- 
ment. But it is misleading, too, 
because it emphasizes the very 
operations that show the 8087 to its 
best advantage. To be fair, I also 
tested a long and fairly complex gen- 
eral linear-equation solver library in 
IBM Pascal, a program with an in- 
struction tix much closer to an 
average Pascal program you might 
write. 

It is beyond the scope of this arti- 
cle to go into much detail about this 
program except to say that it uses 
Gaussian elimination with partial 
pivoting to factor and solve a set of 
linear equations. The linear equations 


COMPUTERS ARE CREATING JOBS 


FOR NRI-TRAINED PEOPLE. 


IF YOU'RE SERIOUS ABOUT 
MAKING MONEY IN 
MICROCOMPUTERS, 
NRI IS SERIOUS ABOUT 
SHOWING YOU HOW. 


The U.S. Department of 
Labor projects job openings 


for qualified computer tech. . e. AE 
nicians will soon double. * M A 


International Resource 


Development, Inc. estimates 3 ^- de 


60096 increase in these jobs in 
a decade. And most of these 

will be new jobs, created by the 
expanding role of computers. 


NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 
OF TECHNOLOGY. 


Many people are afraid of 
losing their jobs to computers, 
but thousands of jobs will be cre- 
ated for those who are prepared 
to meet the challenge. 

With NRI training, you'll be 
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who can handle the operational, 
programming and technical as- 
pects of all kinds of microcom- 
puters and microprocessors. 


LEARN IN YOUR SPARE TIME. 
NRI trains you in your own 
home, at your convenience...no 
classroom schedules to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 


instructors, you'll get extraordi- 


nary hands-on training on the 
latest, most popular micro- 
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Your NRI course will include the new TRS-80 
Modsi 4 with Disk Drive or the TRS-80 Color 
putor with NRI Computer Access Card...pius a 
professional LCD multimeter, NRI Discovery Lab 
and hundreds of demonstrations and expert- 
menis. it's ali yours to keap, 
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TRS-80 is yours to keep. 
LEARN HOW TO USE 


STATE-OF-THE-ART 

MICROCOMPUTERS. 
Through your carefully de- 
signed NRI course, you'll get a 
wealth of practical experience. 
You'll build circuits...from the 
simplest to the most advanced 
„With your NRI Discovery Lab® 
You'll use a professional 4-func- 
tion LCD digital multimeter for 
analysis and troubleshooting. 


TR5-BO ts a Urarierark of the Amiki Shack division al Tandy Corn. 


With NRI training you'll explore 
your computer's registers, 
memory and input-output 
ports. You'll even write pro- 
grams to control the circuits 
you've designed and built. 
You'll perform hundreds of 
| challenging experiments, al- 
1 ways backed by a full-time 
faculty ready to help you 
personally. 

When your NRI training 
is complete, you'll be a com- 
puter technician, ready for 
your first job — servicing, test- 
ing or programming all types 
of microcomputers — in a 
rewarding and challenging 
new career. 


THE CATALOG IS FREE, 
THE TRAINING IS PRICELESS. 
Sendthe postpaid card today 


for your FREE 
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catalog. 


For greater computer memory capacity, a double 
density disk drive is included. 
It’s a valuable guide to opportu- 
nities and training in the high- 
tech revolution. You'll see how 
easily you become part of the 
growing high-tech world of 
microcomputers. 

If the card has been removed, 
please write to us today. 


NRI School of Electronics 
McGraw-Hill Continuing 
n. 
ji 
IE 
"Hill 


Education Center 
We'll give you tomorrow. 
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Washington, D.C. 20015 
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ü 7 That s why Big 8 accounting firms and 
Fortune 500 companies use ASCOM. 


ASCOM is an interactive microcom- 
puter telecommunications program for 
timesharing and data transfers. It is 
easy to use because it employs menus, 
simple commands and features an on- 
line help facility. 

A typical use of ASCOM is to access 
a dala base to retrieve data for storage 
and analysis on your microcomputer. It 
can also be used to transmit program 
files to another machine running 
ASCOM. This can be done locally 
through direct connection, or over 
telephone lines by using a modem. 


ASCOM works on IBM PC, MS-DOS, 
CP/M-86, and CP/M-80 compatible 
micros. 


personal 


* 300 baud modems: (203) 
| L] Please send me an ASCOM program & 
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| ASCOM is a trademark of Dynamic Microprocessor 
+ Associales. CP/M is a trademark of Digital Research 
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documentation; $175.00 * 
O The ASCOM documentation only: $30.00 * 
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ASCOM features: 

» Works with modems or by direct cor 
nection al speeds from 110 to 19,2 
baud. 

» Transfers both text and program file 
between computers. 

«Protocols to synchronize large file 
transfers. 

» Remote mode permits control of 
another micro running ASCOM. 

* Automatic processing with com- 
mand files. 

» Commands for displaying directorie 
and files. 


To order ASCOM, call or write today: 


WESTICO 


The Software Express Service 


25 Van Zant Street * Norwalk, CT 06855 
1203) 853-6880 » Telex 643-788 


are entered in matrix form, factored 
into their lower- and upper-triangular 
matrix (LU) components, and then 
solved. 

The 8087-Pascal and Pascal-only im- 
plementations of the program were 
designed to record the times required 
to factor and solve matrices from 5 by 
5 up to 120 by 120 (an upper limit dic- 
tated by the 64K-byte data area allot- 
ted by [BM Pascal). The 8087 version 
of the program was written directly 
from the straight Pascal version so 
that they are as close to identical in 
structure as possible. 

After timing the programs and 
analyzing the results, I came to the 
following conclusions: the use of the 
8087 consistently sped up the fac- 
torization of the different-sized 
matrices by a factor of three, and the 
8087-based program solved the fac- 
tored matrix twice as fast as the 
Pascal-only program. (It took the IBM 
PC 461.9 seconds to factor a 120 by 
120 matrix and another 10.5 seconds 
to solve the LU matrix. The 8087 cut 
this time to 154.5 seconds to factor 
and 5.2 seconds to solve the same 
matrix.) 

This program shows the 8087 con- 
tributing a less spectacular but still 
significant improvement to the execu- 
tion speed of Pascal programs. The 
8087 caused a smaller improvement 
in this case for two reasons: first, the 
general-purpose overhead in this 
program (similar to the overhead in 
most Pascal programs) does not in- 
volve the kinds of functions the 8087 
contributes; second, the standard 
[BM Pascal is already able to do some 
of the arithmetic in this program (ad- 
dition and subtraction, for example) 
quite competitively. As a general rule, 
computation-intensive programs can 


Software on Disk 
Disks containing PAS87/P87__INT (this 
month) and M8087 (last month) are 
available on standard IBM single-density 
| format 5'A-inch floppy disks. For more 


pricing and 8087 information, contact 


Field Computer Products 


expect an improvement of 3 to 10 
times through the use of the 8087. 


Conclusions 

The Pascal support package for the 
8087 (PAS87) discussed in this article 
provides access for the user to the full 
8087 instruction set. The negative 
side of PAS87 is that it does require 
you to fully know the inner workings 
of the 8087. Because you must under- 
stand and manipulate the current 
state of the 8087, you will be working 
at a programming level that is about 
the same level as assembly-language 


programming. The unarguable 
positive side of using PAS87, though, 
is that it provides a remarkable im- 
provement in execution speed to the 
Pascal programmer. Thus, PAS87 
brings the power of the 8087 to both 
the experimenter and the program- 
mer who needs extra performance in 
Pascal programs. 


Tim Field has a master's degree in computer 
science from Purdue University. He is currently 
involved in some freelance technical writing and 
software development projects for the IBM PC. 
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COMPRESSIDECOMPRESS 
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disks. Compressed files will save 
you space in archival storage. 
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You can now modify the structure 
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Echonet 
Part 1: A Flexible Programming System 


This interactive system combines natural language and machine- 
native code to revolutionize the way we solve problems with 
computers. 
by C. Bradford Barber 


Echonet is an interactive system that lets you manage 
and create programs in much the same way that we 
manage and expand our natural language. To do this, 
Echonet has a dictionary of entries (useful functions) that 
perform specific tasks. Instead of one programming in- 
struction for a thousand different uses, Echonet has a 
thousand entries, one for each different use. Echonet 
entries are defined by other entries and compiled, from 
those entries, into complete, executable programs. 
(Note: Last year's version of Echonet used 8080 instruc- 
tions to define some of the entries. The next version will 
define all entries in terms of entries. I'll explain the pro- 
cess in part 2.) 

Perhaps the most important concept employed by 


Next month's article and glossary will define in detail the follow- 
ing terms as they apply to Echonet: 


compile data 
entry entry definition 


Echonet dictionary 


entry name 
instruction 
relocatable code 


indicate 


indented program 
| object object name 
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Echonet, though, is the separation of an entry’s mean- 
ing from its definition: the meaning of an entry is what 
we understand it to do and what the computer does 
when it executes the entry; an entry's definition is how 


Blackboard go to blackboard entry 
Commands go to commands entry 
compile relocatable code for the entry 
compile and execute the current instruction 
goto ... entries entry 
get the contents of stored text 
go to the entry indicated by the current instruction 
go to ... help entry 
go to the next entry (usually the working entry) 
go to the previous entry 
insert the matching word 
stop execution 
go to test text for the entry 
store an entry definition into stored text 
define the current entry as the working entry 


Table 1: The function keys available on the author's Echonet 
system and used in this article. 


the entry is described in terms of other entries. 

To introduce the system, let us follow Carl, a 
hypothetical Echonet user, as he develops a program 
for controlling a robot vacuum cleaner. Then I'll show 
how Carl creates an instruction (part of an entry) by add- 
ing an entry to the Echonet dictionary. Through these 
examples, you will see that writing entries takes the 
place of writing and maintaining programs. (Next 
month I'll describe entry compiling and define how 
Echonet works.) 

The examples are based on an Echonet system that 
runs on a Z80 microcomputer with 8-inch floppy disks. 
The computer's terminal is a Heath WH19 with labeled 
function keys (see table 1). All keys, except for Com- 
pile, complete their operation almost immediately. 


A Scenario 

Carl returns to his computer lab after a week's vacation in 
the mountains. He turns on his computer and tt starts hum- 
ming. Text appears on the screen. ''Oh yes, ” Carl remembers, 
“I was finishing my robot vacuum-cleaner program. Let's see 
how far I’ve gotien.'' Carl presses Compile, but the compiler 
reports an unknown instruction in his program. Carl presses 
Entries to find the correct wording for the unknown tnstruc- 
tion, edits his program, and again presses Compile. 

Let's go over Carl's actions in detail. Here is what he 
saw after he turned on his computer: 


Vacuum one room 


repeat for 15 minutes 
adjust floor brushes for Vacuum 
check Vacuum nozzle 
while Vacuum..isStapped do 
rotate Vacuum by 90 degrees 
move Vacuum forward for 3 seconds 


This block of information displays an entry in an 
Echonet dictionary. It shows an entry name ('"Vacuum 
one room’’) and an entry definition: ("repeat for 15 
minutes,’’ etc.). The entry name lets you indicate the 
entry with an instruction. For example, if an instruction 
(one line of text) was “Vacuum one room,’ Carl could 
position the cursor to that instruction and press the Go 
To key. The display would then show the entry Vacuum 
one room. 

The entry definition contains six instructions, one in- 
struction per line. The second, third, fourth, and sixth 
instructions form a sequence by starting at the same col- 
umn. They also form a subprogram, or indented program, 
of the first instruction. The indented program repeats 
for 15 minutes. First, it directs the robot vacuum cleaner 
to adjust the floor brushes for carpets or hard floor. Sec- 
ond, it checks the vacuum to see if the nozzle is blocked. 
Third, it rotates the vacuum if the vacuum is stopped 
by an obstruction. Fourth, it moves the vacuum forward 
for three seconds, 

When Carl pressed the Compile key, he could hear 
whirring and clicking from the disk drive as Echonet 


add TowerRing to HanoiTower 

allocate Reference to Integer bytes of MemoryArray 
clear Ihe Console screan 

clear Number bytes of Buffer 

declare type ObjectName of (ntegar bytes 
declare ObjectName a local TypeName 

display Entry 

for each Entry an EchaDisk do IndentedProgram 
it ConditionalClause then IndentedProgram 

load frequently used code 

optimize CodeElementArray 

wail for Number milliseconds 

print EchoDisk 

select HamBank 

verify EchoDisk and check all TextEntry's 

walt until User reads the Console 


Table 2: A few of the more than 800 entries from the Echonet 
dictionary circa Oclober 1982, listed in alphabetical order. 


read entries from a floppy disk. In about 20 seconds, 
a message appeared on the screen: "unknown instruc- 
tion: rotate Vacuum by Number degrees.'' Carl remem- 
bered an entry for rotating the vacuum cleaner, so he 
positioned the cursor to the word “Vacuum” and pressed 
the Entries key. Almost immediately, the entry 
Vacuum one room moved to the bottom of the screen 
and the following entry appeared at the top: 


Vacuum entries 


adjust floor brushes for Vacuum 

check Vacuum nozzife 

display room with Vacuum 

display Vacuum statistics 

lower floor brushes for Vacuum 

move Vacuum backward for Number seconds 
move Vacuum forward for Number seconds 
raise floor brushes for Vacuum 

rotate Vacuum clockwise by Number degrees 
turn off Vacuum 

turn on Vacuum 

turn Vacuum left 

Vacuum one room 


Echonet took the word “Vacuum” and appended 
entries” to get '"Vacuum entries.” Then it found the 
entry with a matching name in its dictionary. This en- 
try lists other entries that use the Vacuum object. In 
Echonet, objects serve the same role that variables, ar- 
rays, data types, and data structures serve in a program- 
ming language. Object names always start with a capital 
letter. 


Entry Names 

Án entry definition contains instructions that indicate 
entries with entry names. Án entry name describes what 
an entry does. This is important. It means you can read 
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and understand an instruction without reading the cor- 
responding entry definition. Table 2 shows a list of en- 
try names as examples. 

If you cannot figure out an entry from its name, you 
have several options. First of all, many words and ob- 
jects have Help entries that you can find by moving the 
cursor to the word or object and pressing the Help key. 
Here is the Help entry for HanoiTower (which will be 
discussed further next month): 


HanoiTower help 


A HanoiTower is one of three towers for displaying the solution 
of a Hanoi tower puzzle. 


The rings on a HanoiTower are called TowerRings. 
The first HanoiTower is number 0. 


With many keywords and objects you can press the 
Entries key and see a list of related entries. Carl did this 
when he wanted to look at the Vacuum entries. You can 
also read the entry's definition by pressing Go To, or 
write an instruction and press Do to see what it does. 

Let's get back to Carl. His screen showed a list of en- 
try names that use the Vacuum object. Carl scanned 
down the list to find an entry that would rotate a 
Vacuum. He found: 


rotate Vacuum clockwise by Number degrees 


He realized that in his robot program he had forgotten 
the word “clockwise,” so he pressed the key labeled 
Previous and the entry Vacuum one room (the previous 
entry) reappeared on his display. 

With Echonet, you always work with a screen editor 
on the current entry, so Carl could quickly change 
"rotate Vacuum by 90 degrees” to "rotate Vacuum 
clockwise by 90 degrees.” Carl pressed Compile and the 
compiler successfully generated relocatable code. 


The Scenario Continued 

Carl presses Test and finds the tests he developed a month 
ago while working on an earlier version of the vacuum-cleaner 
program. Now he presses Do. A top-view diagram of a room 
appears on his screen with boxes showing furniture and a cir- 
cle showing his robot vacuum cleaner, As the circle moves, 
it leaves behind a crosshatched pattern. Carl observes that the 
robot keeps following the same path, He thinks, "Must be 
something wrong. It keeps turming at right angles, Let me 
check my program. '' Carl presses Stop and then Previous. His 
program reappears. “Oh yes, it shouldn't turn 90 degrees each 
time. Let me try a prime number.'' Carl picks 73 degrees; he 
then presses Compile, Test, and Do. The display fills up with 
cross-hatching. 

When Carl pressed Test, the entry Vacuum one room 
moved to the bottom of the screen and new text ap- 
peared at the top. Carl then saw the following: 


test Vacuum one room 


show Vacuum on Console during 
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display room with Vacuum 
Vacuum one room 


display Vacuum statistics 


The test screen is another page of text associated with 
an entry. In this case, it consists of instructions for test- 
ing Vacuum one room. The first three instructions 
model the vacuum cleaner using gtaphics. The last in- 
struction, ''display Vacuum statistics," displays 
statistics collected while running the model. 

Carl positioned the cursor to the instruction “‘show 
Vacuum on Console during” and pressed Do. Echonet 
compiled, loaded, and executed relocatable code for this 
instruction. À diagram then appeared at the bottom of 
the screen, showing the position of the robot vacuum 
cleaner (marked by a circle) in relation to existing pieces 
of furniture (shown by boxes). 

As Carl watched the display, the circle started mov- 
ing, leaving a trail of cross-hatching behind it. Carl 
pressed Stop. The cursor returned to the test text at the 
top of the screen. After pressing Previous, Carl saw: 


Vacuum one room — (compiled) 


repeat for 15 minutes 
adjust floor brushes for Vacuum 
check Vacuum nozzle 
while Vacuum, .isStopped do 
rotate Vacuum clockwise by 90 degrees 
move Vacuum forward for 3 seconds 


Carl reduced the amount of rotation to 73 degrees and 
retested the entry. 


Commands 

Its last test completed successfully, Carl's robot vacuum 
cleaner appears to work. Carl presses Previous and then Com- 
mands, finds the instruction "store code for Previous. — 
Entry into PROM,” loads a PROM into the PROM slot, and 
presses Do. Carl moves the new PROM to his robot and starts 
the robot vacuuming. Finally, he has a clean room. 

Carl pressed Previous to return to Vacuum one room; 
then he pressed Commands, and a new entry appeared 
at the top of the screen: 


commands 


edit backup text for Previous, Entry 
edit archive text for Previous. Entry 
list code for Previous. Entry 


print text for Previous En 
store code for Previous . Entey into PROM 


load code optimizer 


The entry commands is a list of useful instructions that 
act on the previous entry. The third instruction lists 
relocatable code for the previous entry; a listing helps 
you fine-tune short entries. The last instruction loads 
a code optimizer for generating more efficient code. 

The entry commands is similar to a menu: You can 
position the cursor to any instruction and press the Do 
key. But unlike most menus, you can edit commands 
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is especially designed for the MIC-500 by the Structured Systems Group, one of the top e 


package 

occa MULTITECH 
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the MICSDO also features wide expandability via two RS-232C ports and a parallel printer port Outside North America Please 


, though, is prica: the MIC-S00 comes with the pricelag of an unbelieveable $1195, inclusive Contact: 
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Of course, dealers and OEMs can expect discounts when you buy them by the case. For full details TAIPEI, TAIWAN, ROC 


on ihe powerful MIC-S00, write Multitech Electronics, 195 Ei Camino Real, Sunnyvale, CA 9408?-Gr-Phone— Tel: (02) 769-1225 
(800) 535-1542: in California (408) 773-8400 Tix: 23756 MULTIC 19162 SERVEX 


“The $909 price i io a meramu oi ten sale End 3 there ri polia package Specricebons er i0 Change noul nonet 2-00 i a registered undemar of digg inc CPIM re a tegitieted trademprk ci hoiei Feta HCA x 


Circle 313 on inquiry card. BYTE Saptembar 1983 3 39 


BEST IN 


PRICE & QUALITY 


Call Now TOLL FREE 


800-368- 


3404 


(In VA, Call Collect 703-237-8695) 


| un v sINTERTEC* TEXAS INSTRUMENTS*GENERAL 5] 
COMM.* ANDERSON JACOBSON?*C. ITOH*QUME * BEEHIVE* 


DATASOUTH*DIABLO*CENTRONICS » NEC * PRENTICE 


We alao make EIA AS 232 or RS 448 cables to your order, cán supply you with 
ribbona, printer Stands, print wheels, thimbées for all printars fisted. Pius 
murny, many more Heme. Most ibama In siock. CALL NOW. 

Alt lama shipped freight collect ether motor Ireight or UPS unless otherwise apaci- 
fread, AM prices already include 3% cash discount. Purchase with credil card does nol 
include discount. Virginia residents, add 4% Salaa Tax. For iasieat detivery send 


oertifisd check, money ordar or bank-wire translar. Sorry, nio C.O.D. arders. Apt 
equipment is in factory cartons wilh manulacturers —— 
warranty (honored al our depolj. Prices subject to mc - ee) 


changes without notice. 


any way you want to. [f you find that you seldom need 
to list relocatable code, you can move the instruction 
“list code for Previous. Entty'' to a different entry. 
Similarly, if there is an instruction that you frequently 
execute, you can add it to commands. Smalltalk pro- 
vides a similar facility (see the August 1981 BYTE for 
information about the Smalltalk language). 

Carl wanted the fifth instruction, ''store code for Pre- 
vious Entry into PROM.” He positioned the cursor to 
that instruction and pressed Do. Echonet displayed the 


CIT 414 (Graphics following message: 
INTERTEC SUPERBRAIN I! node LI EES "Sau 5 ai 
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Ir BRE types “while.” He then sees the following on the display: 
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Protocol Converter . ..... Call StarBurst. .,.-, a,- . . Call new, empty entry appears at the top of his screen: 
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eniry while then moves to the bottom of his screen and 
another entry appears on top: 


IndentedProgram entries 


do IndentedProgram 
if ConditionalClause then IndentedProgram 


if ConditionalClause then IndentedProgramA else IndentedProgramB 
for Integer from IntegerA to IntegerB do IndentedProgram 


TERMINALS TERRIFIC 


Terminals Terrific, inc., P.O. Box 216, Merrifield, VA 22116 
Phone: 800-368-3404 (In VA, Call Collect 703- -237-8695) 


program IndentedProgram 


repeat IndentedProgram 
repeat Integer times IndentedProgram 
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function keys 
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*Convenient key layoul 


MULTITECH INDUSTAIAL CORPORATION 
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Multitech nol only adds to the aesthetic value ol 
| . your personal, they also transform it into a more 
powerful, more productive pleasure or business 
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*Wide application range 
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USING A COMPUTER HAS NEVER BEEN THIS EASY. 


The Future of Microcomputing 


First there were punch cards 
and paper tape, 
then the terminal, 
light pen, 

and mouse. _ 
Now there is Veíeiipniv 
providing voice control of 
computers — the next step in 
making computers easier 

to use. And at SuperSoft , 
the future has arrived. 


Imagine the freedom of using an electronic 
spreadsheet without having to touch the key- 
board. You just say “insert column,’ or "show 
me profits”... What could be simpler? Voice 
control is easier to learn, easier to remember, 
and easier to use than the keyboard. This means 
a faster learning curve and greater productivity. 


Vocal engineering for specific applications. 

VoiceDrive is software which interfaces to 
voice recognition hardware. It has taken the 
critical step of tailoring voice recognition to 
specific application programs. ScratchPad — 
SuperSoft's state-of-the-art electronic 
spreadsheet — is the first program to utilize the 
VoiceDrive interface. Word processing, 
graphics, and others are soon to come. All 
VoiceDrive programs give you complete use of 
voice entry while still allowing traditional 
keyboard control. 


Axà i li 


IBM PC is a lrademark of Intemational Business Machines. 
Tecmar is a trademark af Tecmar, Ince., Cleveland, Ohio, 
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ScratchPad with VoiceDrive. 
The spreadsheet you can talk to. 
ocratchPad with VoiceDrive is the electronic 
spreadsheet which allows complete voice 
control of all commands and data entry. This 
is the key to providing solutions — solutions for 
secretaries and managers who don't have time 
to leam cryptic keyboard commands — solutions 
for those who want to use a computer while 
doing other things like writing or looking 
through papers — solutions for those giving 
computer presentations who don't want to be 
tied to a keyboard — and solutions for people 
who just wish computers were easier to use. 
ScratchPad with VoiceDrive is currently 
compatible with the Tecmar voice recognition 
card for the IBM PC, with compatibility in other 
environments soon to come. Both software 
and hardware can be purchased through 
SuperSoft and its dealers worldwide. 


ScratchPad with VoiceDrive: $495.00 
ScratchPad with VoiceDrive 

and Tecmar Voice Recognition 

Board: $995.00 


Japanese Distributor: ASR Corporation 
International, 3- a Lirain Shimbashi, 
Minato-Ku, Tokyo 10 Japan. 

TEL. (03)-4375371. Tie 0242-2723. 
European Agent: SuperSoft International 
Ltd., 51 The Pantiles, Tunbridge Wells, Kent, 
England, TN2 5TE. TEL. 0892-45433. 
Telex: 95441 Micro-G. 


For more information about VoiceDrive 
call or write: SuperSoft, PO. Box 1628, 
Champaign, IL 61820, 217-359-2112. 
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Because the “while” instruction is similar to “repeat,” 
Carl moves the cursor to "repeat IndentedProgram"' 
and presses Text. This key stores the entry definition 
of repeat IndentedProgram into an entry named stored 
text. Carl presses Next to return to while, deletes a line, 
and presses Get to recover the contents of stored text. 
He then sees: 


while 
label Loop 
do IndentedProgram 
go to Loop 


The while entry now has the same definition as repeat 
IndentedProgram. Carl returns to IndentedProgram en- 
tries by pressing Previous. He positions the cursor to 
“if ConditionalClause then IndentedProgram" and 
presses Text and then Next. He deletes the line reading 
"do IndentedProgram"'' and presses Get. Now he sees: 


while 


label loop 


if not Conditiona)Clause goto Exit 
do IndentedProgram 
labei Exit 


go to Loap 


| PRICE, SERVICE, INTEGRITY ...vou owe ir ro YOURSELF 


BROTHER HR:1 


Lé(ter duality däre prater 
16 CPS, bitte fanal friction fie, 
porate indertace Super wine $749 


Bana iria o o « £786 
Trsetos . 5115 


DAISY WRIT ER 2000 


TRE Hetolbege nk mtimeuiasity tin tet 
wi ABR built-in buila momay, 17 
CPB, pdit homa quia marca tut 
hiran, whan inher feces $3,105 


EPSON 
Fx.8d, 150 CPS, EU Col, Inici & 
trace feed, maralla as Cail 
FM. 100, 160 CFS, 132 Ce , 
| & oci teed, parallel. . , Call 
| MBO, MX.BO F/T, MK- 100. . Call 


JR Waller Phneadel 
Serial intirlety o 
Gui sheet lisebrt. 
Trector.  . 2 
Feyviroard 

Fuldxyns 1? iini 


tricot 


Nuw Ciumini-10X 120 CPS, Bx8 Hip, 
wore, Ieenoastractar tet, Bü 
tOlumm Parallel miur SCALL 


Gemini-t5 15" ear BEALL 


ary. papie B badd printing, 


When Carl pressed Get he inserted the entry defini- 
tion for if ConditionalClause then IndentedProgram be- 
tween the first and last line. Carl reverses the instruc- 
tions "label Exit” and “go to Loop.” He positions the 
cursor one space after the while and types “C.” Then 
he presses the Steno key. This key searches for a word 
in the entry with the same prefix (in this case, '"C'') and 
inserts the rest of that word, Carl types “do T” and again 
presses the Steno key. Now he sees: 


while ConditionalClause do IndentedProgram 


label Loop 


if not ConditionalClause goto Exit 
do IndentedProgram 
goto Loop 


labe] Exit 


He presses Compile. Echonet renames the while entry 
to while ConditionalClause do IndentedProgram and 
compiles the entry. The display now shows: 


while ConditionalClause do IndentedProgram 
label loop 
if not ConditionalClause goto Exil 


do IndentedProgram 
goto Loap 


label Exit 


(compiled) 
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Euge B (ALPE) 40. erage, 55. $238 
Sue 5 (Tmae] dO crack 65 . S28d 
Super 5 (Tsac! doute ruta S38 
Canto cand for 55 drre 345 
Canto mrd for OS drive a.a S60 


To arder, please sod money order ur cnlier's check. Personal or compony ES 3 require Bl weeks o cien. 
cath discount Visa/Muttsienpd gecot Shipping, insurance ni handling charges 278 3% of 
total — value by UPS Surface, 5^. p UPS Ar or Parcel Pmt CODI 


aeeshalility subject 0 hanyt sarhgi t eddeie 
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Circle 164 on inquiry card. 


He's facing an uphill battle unless you help. 


This year, the U.S. Ski Team has given They need yours. Our Alpine and Nordic teams 
Americans a great deal to be proud of. are not subsidized by the government. Mem- 
Phil Mahre posted his second consecutive bers of the team dedicate years of their lives 


overall World Cup title while Bill Koch pre- gja training to win. And they depend on you 
sented the U.S. with its first ever Nordic ji IFAM for support. 
World Cup crown. The U.S. Women’s team {| jl Please send your tax-deductible donations to 
finished the season number one in the world. the U.S. Ski Educational Foundation, Box 

It’s hard to believe that these magnificent 100M, Park City, Utah 84060. Thanks. 
athletes should need anyone’s help, but they do. 
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OUR ISOLATORS 
FOR YOUR 
PROTECTION 


Prevents: 


disk drive woes, printer interaction, 


memory loss and damage due to 
lightning or AC power line 
disturbances, 


Commercial Grade Isolators 


ISO-1 3 Isolated Sackets 


180-2 2 Isolated Socket Banks, 6 Sockets 


Industrial Grade Isolators 
ISOS 3 Double Isolated Sockets 


{80-11 2 Double Isolated Banks, 6 Sockets 


Laboratory Grade Isolators 
180-17 4 Quad Isolated Sockets 


I80-18 2 Quad Isolated Banks, 6 Sockets 


Circuit Breaker, any model (Add-CB) 
Remote Switch, any model (Add-RS) 


115.95 


200.95 
169.95 


Add 16.00 
Add 18.00 


AE. Electronic Specialists, Inc. 
171 South Main Street, Box 389. Natick, Massachusetts 01780 


Tol Free Order Desk 1-800-225-4878 


PUT "THE TOUCH" 
ON YOUR APPLE 


| "SOFT-TOUCH"" 


Now get high resolution 
touch screen capabitities For 
your Apple*tie or Applet il + 
with CTA's Soft-Touch™ bezel 
and interface, It attaches eas- 
(ly to any Apple* Monitor ill 
and comes with ail the hard- 
ware and software you need 
to install and operate it, 

Use CTA's Soft-Touch™ as a 
training device or to replace 
Joysticks or keyboard game 
commands. Use It for spread- 
sheet programs, too. 

Ask your Appie” dealer for 
CTA's Soft-Touch™ — and put 
the touch on your Apple*! 
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Dealer Inquiries Welcome 


LIP 


computer Technology 
Associates 

New Products Division 
1704 Moon, N.E. 
Albuguarque, New Mexico 
87112 

(505! 288-0942 

TWX 910 985 1157 


Apple is a registered 
trademark of Apple: 
Computer, Inc, SoftTouch is 
a trademark of Computer 
Technology Associates. 
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Total 
Execution Run-Time Compile and 
Time Size Size Load Time 
(seconds) (bytes) (bytes) (seconds) 


Echonet 13.0 243 763 
Echonet 11.4 216 544 
(optimized) 

Digital Research 14.0 242 112 
PL/|-80 

BD Software C 15,2 240 20.7 
(version 1.46) 

TSW RATFOR 16.5 203 103 
Digital Research 22.7 344 50.8 
Pascal/MT+ (v 5.5) 

Coral 13.8 nia ra" ría 
Interactive 18.5 292 B97* iva 
Systems ZC 

UCSD Pascal 239.0 262 8282 14 


Language 


22.0 (3.7) 
29.0 (4.1) 


Table 3: Comparison of the Gilbreaths' prime-number benchmark 
as performed under Echonet versus other languages. The 
languages selected had the best times or sizes running on 4-MHz 
Z80 systems. The Echonet compile and load times in parentheses 
are for entries that have been recently compiled and so are still 
in memory, rather than on disk, The run-time sizes marked with 
an asterisk (*) indicate that CP/M must be present, which adds 
3580 bytes ta the run-time size. 


Carl tests the new entry by pressing Test and typing a 
small test program: 


test while ConditionalClause do IndentedProgram 


program 
clear Count 
while Count < 10 do 
display Count 
increment Count 


Carl now positions the cursor to “program” and 
presses Do. Echonet displays a line of numbers, one 
number for each repetition of the “while” instruction: 
01234567 B9, Carl replaces the 10 with 1 and 
presses Do, and Echonet displays a single number: 0. 
Carl replaces the 1 with 0, presses Do, and Echonet dis- 
plays nothing. The “while” instruction works well. Carl 
is finished. 


Benchmark of Echonet 

Echonet outperforms programming systems current- 
ly in use: its programs execute faster, its code requires 
less space, and its entries compile faster. I compared 
Echonet to other programming systerns with the bench- 
mark program published by Jim and Gary Gilbreath in 
"Eratosthenes Revisited: Once More through the Sieve" 
(January 1983 BYTE, page 283). 


Text continued an page 372 


You cant reach the top by being a pencil pusher. 


~ lw ills 


It doesn't take much to block the door Plus, you can activate the Messenger re 


to success. from just about any phone in the warld. 
A flash of an idea that slips your mind. The choice is simple. Be a pencil 

A note that never gets written. pusher. Or get the Messenger. And 
Now you can erase those move ahead at the apis of sound. 


obstacles. With the Messenger" 
Thought Processor from Lanier. 
Just touch a button on the unit on 
your desk, and it activates one of 
four microcassettes on your 
secretary's desk. 

Use each one for a different subject. 
You can organize your thoughts as 
you go along. And first things will get 
done first. boum 0 PM ESPERE LL L j 


MOVE AHEADAT THE SPEED OF SOUND v ANIER THOUGHT PROCESSING. 


For a no-obligation demonstration of the Messenger ® the Lanier Thought Processor® that can help you reach the top faster, circle 


Mai to Lanier Business Products, Inc. 
1700 Chantilly Drive NME Atlanta, GA ipw 


Ask your office manager about Thought Processors. 
Or call (800) 241-1706. in Georgia, (404) 321-1244 collaci. 


| 

qom MENT 

| | 

| m- : | 

| conan - 

h rc NNNM 
TN k M ——— | 
cum. E | 

| | | 

| | | 
| | 

| | 

| | 
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Listing 1: The prime-number sieve entry used for benchmark comparisons. Listing 1a is the 
Ç 2 / M P entry itself, while listing 1b shows the disassembled relocatable code produced by 
| chonet. 
GRAPHICS ||; 
SQ FTWA Fi E benchmark 


PLOTWARE-z uses {{False True]] 


Console line <- "10 Iterations.", ConsoleBell 
um" Tr onm 
repeat 10 times 

clear Count 

PrimeSieveFlags. size bytes of PrimeSieveFlags <- True 


| BSR. for PrimeSleveFlage_size [ndax's starting at 0 do 
ZEZE 


E if PrimeSiaveFlags [Index]. true then 
* I i a Prime <- Index + Index + 3 
Es Sievelndex <- Prima + Index 
A A while Stevelndex < PrimeSieveFlags. size do 
peer. pm PrimeSieveFlags [SieveIndex] <- False 
g bump Sievalndex by Prime 
On ALTOS, APPLE, bump Count 
OSBORNE, ZENITH, ; Console line <- Prime “ ta a prime. 
and most others. Console line <- Count " primes”, ConsoleBeli 


THE MOST COMPLETE: 

Use THREE ways: 

1 "MENU" GRAPHICS (easy. friendly) 
2. "COMMAND FILES" riul, flexible) | 
3. “COMPILER BIES WA, — | | Listing for benchmark 

Use on: most CRT's, dol matrix printers, ; 

plotters, word processing printers | ;;uses ((Fales True}} 

THE MOST PROVEN: 0000 11 lxi d,"O0i  ;;Console line <- "10 Iterations.", ConsoleBell 


(1b) 


2 years in the field € T M ERR 
THE MOST IMPLEMENTED: i 
1 8 bit and 16 bit machines uw  -——— — 
2. USER MODIFIABLE O00C 21 lxi h,Q00A ‘repeat 10 times 
3. many applications programs 'ODOF: 

$399 complete 2 a mov "a 

ora 
$35 manual only M1 CA js ‘O08? 
VISA, MC, C.O.D., CHECK, MO. 0014 E5 pushh 


0015 21 Lu h,0000  ijj/clear Count 
0018 22 shld *0000 


THE EN ERCOMP up a 4 amr :/PrimeSieveFlaga size bytes of PrimeSieveFlags <- True 
COMPANY 0023 12 stax d 


0024 62 mov h.d 


P.O. Box 28014 0025 6B movie 
Lakewood, Colorado 80228 0026 13 inx d 
(303) 988-1648 0027 OB dox b 
0028 ED zBO ldir 
0029 BO 


Also Available Through " 
du 


! 002A 21 lxi h,0000 ‘for PrimeSieveFlaga size Index's starting at 0 do 
002D 22 shid "2001 


The Software Express Service didi n Wn 
25 Van Zant Street 9» Norwalk, Connecnicur 06855 : 
0033 7C mova,h 


(203)853-6880 * Telex 643788 0034 B5 ora } 


and selected dealers 0035 CA jz ‘0092 
0038  E5 pushh 
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BASF QUALIMETRIC"FLEXYDISKS' 
BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks® offer 
you more...an extraordinary new 
lifetime warranty* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
iton BASF FlexyDisks today. 
We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra " 
space in the head access area, insur- | 
ing optimum media-to-head align- i | T 
ment. The result is a lifetime of i Neth 
outstanding performance. Ait ELM, 
When your information must | 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343- 
4600 for the name of your nearest 
supplier. 


ENTER TOMORROW ON BASF TODAY e| BASF 


* Contact BASF for warranty details & 1982, BASF Systems Corporation, Bedford, MA 


Listing Ib continued: 


0078 


TI 
2A ihid "2001 s /AM PrimeSieveFlags [Index]. true then 
11 ixi d,*0002 
19 dad d 
TE mova,m 
B? ora a 
CA jz  '0086 
2A Ihid *2001 ///Prime <- Index + Index + 3 
EB xchg 
2A Ihid *200) 
19 dad d 
li lxi d,0003 
19 dad d 
22 shld *2004 
EB xchg ///Sievelndex <- Prime + Index 
2A Ihid '2001 
19 ded d 
22 shld *200A 
wh 
'DOSC: iitffwhile SieveIndex < PrimeSieveFlags size do 
ll xi d,lFFF 
2A lhid *200A 
CD call id- ODB3 
D2 me '007F 
2A ]lhld ‘200A _ ;:////PrimeSieveF lags [Sievelndex] <- False 
ll ixi d,'0002 
19 dad d 
36 myi m,00 
2A ]hld '2004 ;:////oump SieveIndex by Prime 
EB xchg 
2A thid *'200À 
19 dad d 
242 shld "200A 
C3 jmp '005C 


ll 
2A lbid *0000 — :3///burnp Count 


i/i Console line <- Primes " is a prime." 


El poph x 


C3 jmp ‘OOOF 
‘0097: 

2A lhid “0000 Console lina <- Count " primes,“ConsoleBell 
CD call id- OE87 

ll lxi d, "0003 

CD call id- 0695 

1l lxi d,"0000 

CD call id- 0696 


literala for code 


O000 OD GA 96 20 70 72 68 6D 65 73 2E 07 96 OD OA 96 --- primes.—— 


0010 31 
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30 20 69 74 65 72 6) 


|... TOSHIBA 


To find out where were showing off 
the P1350 printer, call one of these 
Toshiba distributors: 


DIGITAL ENTRY SYSTEMS 
27 Spruce Street 

Waltham, MA 02154 

(617) 899-6111 


GENERAL BUSINESS 

COMPUTERS, INC. 
2 North Olney Avenue 
Cherry Hill, NJ 08003 
(609) 424-6500 


INTECH GROUP 

Royal Commerce Center 
2025 Royal Lane 
Dallas, TX 75229 

(214) 241-1717 


KALTRONICS DISTRIBUTORS, INC. 
702 Landwehr Rd. 

Northbrook, IL 60062 

(312) 291-1220 


MICROAMERICA DISTRIBUTING CO, 
1377 Main Street 

Waltham, MA 02154 

(617) 647-9340 


MICRO DISTRIBUTORS 
11794 Parklawn Drive 
Rockville, MD 20852 
(301) 468-6450 or 

(BOO) 638-6621 


MICROWARE DISTRIBUTORS, INC. 
20415 S.W. Blanton Avenue 

Aloha, OR 97007 

(503) 642-7679 


MONROE DISTRIBUTING CO. 
2999 Payne Avenue 
Cleveland, OH 44114 

(216) 781-4600 


PARAGON SALES, INC 
780 Charcot Avenue 
San Jose, CA 95131 
(408) 263-7955 


PREMIER SOURCE DISTRIBUTING 
1882 McGaw Avenue 

Irvine, CA 92714 

(714) 261-2011 


STAR DATA, INC. 
4021 N. 30th Street, 
Suite 4 

Phoenix, AZ 85016 
(602) 955-9233 


SYSPRINT, INC. 

7777 S. Central Expressway 
Suite 2A 

Richardson, TX 75080 

(214) 669-3666 


TRANSALASKA DATA SYSTEMS, INC. 
200 Center Court 

Anchorage, AK 99502 

(907) 561-1776 


In Touch with Tomorrow 


Nothing shows off 
—  yourIBMPC _ 
like Toshiba’s P1350 
printer. 


Now there's one three-way printel 
that fully equals the word processing, 
data and graphics capacity of your 
IBM PC: Toshiba’s P1350. 

But the P1350 is more than com- 
patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition* 

For even more flexibility, the 
Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high- 
speed drafts orswitch toletter-quality 
text and graphics. 

The innovation behind this three- 
in-one flexibility is Toshiba's print 
head. Pin diameter has been reduced 
to just eight mils. And the number of 


pinsin the printhead 
has been increased ta 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps, In 
its draft mode, Toshiba's P1350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba's 
P1350 prints. With astonishingly 
clear definition. And extra-fine repro- 
duction that can only come from a 
print head capable of 200 million 
impressions and exclusive 180 by 180 


dot-per-inch graphics density pattern. 


In Touch with Tomorrow 


TOSHIBA 


Then, if that’s not 
enough to pique your 
" interest, the P1350 also 
features three different fonts Variable 
pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass. å super-reliable optional 
sheet feeder. And more. 

So show off your IBM, Or any other 
personal computer. With the superior 
quality and flexibility of Toshiba's 
spectacular P1350 printer. 

Distributors on the adjacent list 
make it easy to find the P1350. Or 
get more information by calling toll- 
free, 1-800-457-7777. 

*[BM PC to P1350 FEM PC utilizes Puper&croen and color’ 
graphics al BM PC is eh grum of [nternational 


sinezs Mach Lotus and 1-2-3 are Trademarks of Lolus 
Development pee crm ry 1583 Toshiba America, Inc 


Far further information, contact: Information Systems Division, TOSHIBA AMERICA, INC., 2441 Michelle Driva, Tustin, CA 82680. Telex 183-812. 
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Text continued from page 366: 


Table 3 compares Echonet with the best language for 
each measurement. Optimized Echonet uses a code op- 
timizer that removes superfluous load and store instruc- 
tions. Listing 1a shows the benchmark entry, while list- 
ing 1b shows the disassembled 8080/Z80 code pro- 
duced by the Echonet lister. 

As of October 1982, the Echonet dictionary contained 
870 compiled entries, 324 text-only entries, and 347 ob- 
jects, Its capacity is 2000 entries and objects. Its com- 
piled entries include programs that can do the following: 


edisplay solution for Towers of Hanoi puzzle 
egenerate prime numbers using Eratosthenes sieve 
eoptimize register usage for compiled code 

eprint the Echonet dictionary 

esort entry names using a bank of memory 

everify the Echonet dictionary for internal consistency 


The benchmark and implemented programs confirm 
that Echonet is a practical system. The scenarios for 
Vacuum one room and while ConditionalClause do In- 
dentedProgram show Echonet's flexibility, ease of use, 
and quick interaction with the user. 


Natural System 

Underlying Echonet is a natural system, i.¢,, a system 
that evolves. For example, the English language forms a 
natural system, as does the common law—neither was 
created as a complete unit. English uses many words 
evolved from a variety of sources, while the common 
law uses many “judicial decisions based on custom and 
precedent'' (Webster's New Collegiate Dictianary, 8th edi- 
tion. Springfield, MA: G. & C. Merriam Co., 1981). 

Let's look at English as represented by Webster's New 
Collegiate Dictionary. The 8th edition was published in 
1981. It replaced the 7th edition that appeared in 1963. 
The 8th edition has already sold over 12 million copies. 
It contains 150,000 words and 191,000 definitions. Of 
these, 22,000 words and definitions are new; that's over 
10 percent more than the 7th edition. 

In English, words are made up by users and then 
come into common use. If a word becomes widely used, 


| aL : 


the editors of Webster's dictionary will probably notice 
the word and include it in their next edition. The new 
words are not made up by Webster's editors; English- 
speakers make up and use new words. Then the editors 
decide if the words meet their criterion of usefulness. 

In Echonet, entries are like words in a dictionary. 
Echonet evolves as users write and modify entries; it 
can evolve in any direction. 


Separating Definition from Meaning 

Echonet does not use a created language such as 
BASIC or Pascal. Instead it builds entries out of entries. 
This is possible because Echonet separates the defini- 
tions of entries from their meanings. 

English dictionaries also separate definition from mean- 
ing. Let's look at one definition of “entry” in Webster's 
New Collegiate Dictionary: “a headword with its defini- 
tion or identification.” 

If definition and meaning were the same for English, 
then substituting definitions for words should not 
destroy the meaning of a sentence. This is not the case; 
substitution produces gibberish. To illustrate that point, 
here are two definitions of the word “entry.” The second 
definition is made from the first by substituting a defini- 
tion (from Webster's New Collegiate Dictionary, 8th edition) 
for each word of the first: 


entry: a headword with its definition or identification. 


entry: used as a function word before singular nouns 
when the referent is unspecified a word or term 
placed at the beginning [as of an entry in an en- 
cyclopedia] used as a function word to indicate com- 
bination, accompaniment, presence, or addition of or 
relating to it or itself a statement of the meaning of 
a word or word group or a sign or symbol a function 
word to indicate an alternative evidence of identity. 


In natural language, the meaning of a word deter- 
mines its definition. Behind every definition in a dic- 
tionary there is a set of sentences collected from books, 
magazines, and newspapers. These sentences illustrate 
the actual uses of words, and hence their meanings. 


LOTTING 


A sei-teaching guide of 61 BASIC programs that will 
show you how to write your own 2D and 3D 
graphics software: create 2D and 3D shapes, 
translate, rotate, scale, stretch, clip, remove hidden 
lineas, shade, perspective views, surface intersec- 
tions, animation, applications to science, business, 
engineering. Named ‘The best book available for 
micro graphics’ by Creative Computing. Special 
IBMpc version also covers separating text from gar- 
phics, hardware requirements and more. 

[iBook ‘Graphic Sofrwsra ter Micros'-521 85. © "IBMpc Braphies'- $24 
ClAppie Disk 519.05  [3)BMpc Disk $21 95 


18 programs to process and display business and 
scientific data; Ple, bar, stock market charts, 
histograms, 3D views of Surfaces, log plots, sami-log 
plots, curve fitting, regression, statistical analysis. 
Data management programs create disk data files, 
recall, update, lisi, refle. Special features- texi over 
graphics, auto-scaling, suto-replol when data 
changes. Al programs in BASIC, modular, menu 
driven, fully explained. Use as-is or modity and com- 
bine for custom applications. 

LIBook ‘Osta Plotting Schware ter Micrmi -$28 50 

ClAppte Disk $19.95 DIBMpe Disk $19 95 


SOFTKI TS, Our pubilcaHons are caled SOFTKITS. Thay contain ready-to-rum programs written in BASIC Jisted alongside theory, 
equations and sample problems. This format allows you to team how such programs are written, modil'y and combine them for custom 
applications, or ase Tham asda Disks (Apple and !BMpc) contain tire same programs in Appiesoft BASIC or IBMpc BASICA. 
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In Echonet, the reverse is true: the definition of an 
Echonet entry determines the entry's meaning. Its mean- 
ing is relocatable code that the computer can execute 
along with data that the computer can access. This 
relocatable code was compiled from text that defines the 


entry, 


FORTH and Macroinstructions 

On first sight, Echonet looks like either FORTH or a 
macroprocessor. Both define names in terms of other 
names, but the system underlying each is different from 
Echonet. In particular, FORTH and macroprocessors 
equate meaning with definition. 

The August 1980 BYTE covered the FORTH language. 
A FORTH program consists of words in a dictionary. 
Each word is defined by other words or by some com- 
bination of about one hundred primitive words. The 
computer executes a FORTH word by executing its com- 
ponent words. The meaning of a word—the code that i5 
executed—is the group of words that define a word. 

Macroprocessors are available with most assemblers 
and as preprocessors to many compilers. A macroin- 
struction's definition consists of a name and text. When 
an assembler or compiler sees a macroinstruction's 
name, it replaces the name with the macroinstruction's 
text. Instead of writing the same text over and over 
again, the programmer just writes the name of a 
macroinstruction. The meaning of a macroinstruc- 
tion—the code that is assembled or compiled—is the text 
that defines the macroinstruction. 

The separation of definition and meaning in Echonet 
may appear to be insignificant, but its consequences are 
far-reaching. The separation allows every entry to be de- 
fined with entries and objects. This makes Echonet a 
visible system; i.e., every part of Echonet is defined in 
the Echonet system. 

By separating definition from meaning, the Echonet 
dictionary can contain many entries without affecting 
performance. This is not true of FORTH and macropro- 
cessors; as the number of FORTH words or macro- 
definitions increases, performance slows down. In 
Echonet, another entry only takes disk storage, so in- 


MAIL LIST SOFTWARE. 


a series of ready-to-use mail Hst programs arranged 
in a tutorial sequence that show how to write mail list 
Software: Create random access data files, store on 
disk, recall, update, sort by zip code, sort in 
alphabetical order, Ist, print mall labels. Programs 
progress step-by-step from elementary file handling 
concepts and buld to ready-to-use mail list software. 
Perfect for small businesses who want to customize 
their own software, Programs listed in the book in 
IBMpc BASICA; disks available for Apple and IBMpc. 
[iBook ‘Men Lisl Software tor Micra -$32 50 

[JAppie Diak 5319,95  CIIBMpc Diak $19 05 


creasing the number of entries does not decrease the 
performance of Echonet, even if Echonet contains hun- 
dreds of thousands of entries. This allows many peo- 
ple to add entries to Echonet over many years. 


Summary 

I've demonstrated Echonet's operation with scenarios 
and a benchmark. The key ideas I've tried to convey are 
(1) that Echonet is an interactive system for managing 
and creating programs with a dictionary of entries and 
objects, (2) that every entry in Echonet is defined by en- 
tries and objects in Echonet, (3) that the name of an en- 
try is a phrase that describes the entry, and (4) that Echo- 
net is a natural system that separates entry definition 
from entry meaning. 

In your mind, an entry's name should become a sym- 
bol for the entry's meaning. Programming becomes a 
process of design in a symbolic language instead of en- 
coding into a programming language. By separating 
definition from meaning, Echonet lets you work with 
symbolic text while the computer works with numeric 
data. 

Echonet is a programming system that responds to 
the creativity and ingenuity of its users and user groups. 
Like a natural language, Echonet can grow in elegance 
and usefulness as the needs of its users develop and 
change. m 


Brad Barber runs Echo Systems Company (POB 5192, Westport, CT 06881), 


a onè-person research firm. He recently joined ITT Programming as part of 
a research group that works on coordination systems, 


Echonet is a research project of Echo Systems Company. Tò receive the 
next EchoNet Newsletter, please send a stamped, self-addressed envelope 


lg Newsletter, Echo Systems Company, POB 5192, Westport, CT 06881. 


Acknowledgments 

Careful reviews by Terry Baker, Charles Barber, Robin Barber, Earl Gilmore, 
Chris LeToag, and Gregg Williams greatly enhanced this article, My thanks 
to them and to the editors of BYTE for their help and encouragement. 


STRUCTURAL 50) 


11 programs combining structural analysis with 
graphics: Create a 3D mesh interactively, rotate in 3 
dimensions, store on disk. Then recall, do linear and 
non-linear 3D truss analyais, linear 3D trame analysis 
using the 'direct stiffness’ method. Also do combined 
stress analysis, calculate geometric properties o! 
beam cross-sections. Truss programs graphically 
display deformed shape of structure. All programs in 
BASIC fully documented with theory, equations, sam- 
ple problems. 

[Booh 'Siruciurel Analysis Sotware lar Micro i'-$42.50 

Apple Disk $42 5O  LJIBMpc Oiak $42.50 


TO ORDER: Sand check on US banh, money order in US funds, VISA/MASTERCAAD no with exp dale lo KEAN PUBLICATIONS, PO 
Box 1029-BJ, Duxbury, MA 02332. Ad $2 per book 41h c! mai in US and Canada, $4 1st cl or UPS in US; $4.50 1al cl Canada; $12 ae Europe 
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Data File Management 


Methods 


Organize your files to eliminate confusion 


Recently, after spending days 
straightening out the disk files for my 
personal computing system, I 
realized the results of improper data 
file management. At'first, managing 
files for two operating systems, two 
versions of Visicalc, two versions of 
a word-processing program, three 
language packages, and a few appli- 
cations packages didn’t seem dif- 
ficult. But with the passage of a year, 
I no longer knew what data files went 
with what programs, what versions 
of programs were the most current, 
or what modifications were installed 
on what disks. I desperately needed 
a simple system of data file manage- 
ment that would provide program 
and data security, continuity of work 
flow, maximum standardization and 
software compatibility, and minimal 
maintenance. To meet these objec- 
tives, I designed the following sys- 
tem, which can also successfully han- 
dle the needs of a small business. 
The system described can expand 


and grow to meet the changing needs 
of the organization. 


Objectives 

There are two aspects to the first 
objective. Providing for program and 
data security means that a workable 
system must have backup copies of 
critical programs and data files so 
that a minimum amount of time is 
lost when the inevitable data loss oc- 
curs. Security also refers to the need 
to restrict the dissemination of sen- 
sitive or confidential information to 
only those users who require access 
to this information to perform their 
jobs. 

The second objective, continuity of 
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work flow, is the ability of the system 
to allow easy assimilation of one 
employee's duties by another. Illness, 
vacations, promotions, and termina- 
tions all require that employees be 
trained to perform new duties. When 
all employees are familiar with and 
use a common system, this continui- 
ty of work flow is more easily 
realized, 

The third objective, standardization 
and software compatibility, is re- 
quired because of the enormous costs 
associated with software develop- 
ment. To achieve the greatest degree 
of compatibility, the data file manage- 
ment system must provide a means 
of assuring that all programs devel- 
oped by one user are compatible with 
the rest of the system. Also, the sys- 
tem must provide a means to 
evaluate the total impact of con- 
templated changes before they are 
made, 

To meet the fourth objective the 
ideal system will provide an efficient 
way to make changes. All changes, 
record keeping, and educational or 
other activities associated with a pro- 
gram or data file that is accessed by 
more than one user should be per- 
formed by a single person (or group 
of persons) who has been given that 
responsibility, 


System Overview 

The system is based on the concept 
of control services residing at discrete 
control levels. Each level has its own 
standards of control that specify such 
parameters as software and data 
change restrictions, required pass- 
word protection, file backup require- 
ments, testing required to verify 


changes, etc. Whenever there are two 
or more users of a given program, 
data file, or related service, a control 
entity is established at the next higher 
level of control to provide and coor- 
dinate the required services. When- 
ever there is a single user of a pro- 
gram or data file, control services for 
that program or data file are the re- 
sponsibility of that user. 

Figure 1 shows a block diagram of 
a generalized system with five levels 
of control. The highest level is the 
computer network, essentially a com- 
munication system linking a number 
of computer systems. The next level 
down is the computer system, which 
is defined as a particular hardware 
configuration, For data file manage- 
ment in an organization, all com- 
puters of the same make and model 
are considered part of the same com- 
puter system. The next level contains 
the operating system. For our pur- 
poses, an operating system is defined 
as any control program that has more 
than one application program depen- 
dent on it for proper operation of the 
computer system. The next lower 
level is for application programs. A 
typical small business would have 
application programs to perform 
functions such as payroll, accounts 
receivable, accounts payable, word 
processing, etc, The lowest level is 
the user level. When there is more 
than one user on any level, control 
resides at the next higher level. Pro- 
grams and data files that have only 
one user have the least number of 
controls placed against them in terms 
of change restrictions. There are pro- 
cedures that require backup protec- 
tion for files at the user level. 


NETWORK 
LEVEL 5 
VIER COMPUTER 
SYSTEN SYSTEN | 
LEVEL 4 
ine OPERATING OPERATING 
LEVEL 3 SYSTEM 1 SYSTEM N 
shor ai APPLICATION APPLICATION , APPLICATION 
wea PROGRAM 1 PROGRAM 2 PROGRAM N 
USER CONTROLLED ACCESS 
LEVEL 1 CENTRAL ARCHIVAL 
USER 2 i STORAGE 
USER 1 
We 
T 
USER 
) FILE t 
LIBRARY 

APPLICATION PROGRAM 

WORKING COPIES STORAGE 

USER 

PROCEDURES 

DOCUMENT 

WRITTEN PROCEDURES THAT WRITTEN DESCRIPTION OF USER'S FILE USAGE 


GOVERN SYSTEM USAGE 


Figure 1: Data file management system block diagram. The system is divided into five levels, each with its own procedures for control. 
You must design your own specific and detailed procedures for maintaining the security of your data files and application programs. 
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PREVENT THE DISASTER 
OF HEAD CRASH AND 
DROPOUT. 


The war against dust and dirt 

never ends. So before you boot- 
up your equipment, and 
everytime you replace a 


Cleaning not provided by liquid 
cleaners. 

Dust-Off II's remarkable 
pinpoint accuracy zeros in on the 


cassette, disk or drive , precise area being dusted. And 
filter, be sure to use Dust-Off II; you have total control—every- 
itcounteractsdust, gritand lint. thing from a gentle breeze for 
Otherwise you're flirting with 


costly dropouts, head crashes 
and downtime. 

Dust-Off Ilis most effective 
when used with Stat-Off IL Stat- 
Off Il neutralizes dust-holding * 
staticelectricity while Dust-Off II 
blasts loose dust away, There's 
also the Dual Extender and Maini- 


| Stat-Off II nautratizes dust-halding 
static electricity from media and 
machinas. 


delicate computer mechanisms 


Vac for vacuuming dust out of to a heavy blast for grimy dirt. 
hard-to-reach places. Don‘tlet contamination dis- 

Photographic professionals rupt your computer operation. 
have used Dust-Off brand Stock upon Dust-Off ll—the ad- 
products consistently on vanced dry cleaning system, 
their delicate lenses and at your local computer or 
expensive carneras for office supply dealer. 
over ten years. They » | Or send $1.00 (for 
know it's the safe, dry, sese postage and handling) 
efficient way to contami- for a 3 oz. trial size and 
nant-free cleaning. literature today 


Dust Offll 


Falcon Salaty Produc, fhe 1065 Bristol Road, Mountainside. NJ 07002 
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It is important to mention that the 
upper levels were not selected on the 
basis of stringency of control but to 
provide convenient control points 
based on areas of expertise. By con- 
venient control points I mean that it 
is convenient to provide control at the 
point where two or more persons are 
using the same application program. 
The levels are chosen on the basis of 
expertise because in a small business 
it is possible, and more efficient, to 
have the control services provided by 
those persons who know the most 
about a particular area. For example, 
in a small business the author of an 
application program should assume 
the control responsibilities for that 
program because he or she is best 
equipped to provide these services in 
an efficient manner. If programs are 
purchased from outside sources, it is 
best to train one person to become 
familiar enough with the program 
and its internal usage to provide the 
control services. 

The value of standardization can be 
easily seen by referring to figure 1. 
Much control effort can be avoided 
when only one computer and one 
operating system are used. Also note 
from figure 1 that details on file usage 
are given for the user level only. This 
is because the file management activ- 
ities of the other levels are performed 
by persons who are also users. There- 
fore, good generalized file manage- 
ment procedures for the user level 
will automatically take care of the 
other levels as well. 


The User Level 

The system presented here relies 
heavily on the individual users for 
success, This is consistent with the 
small-business environment where 
individual employees are aware of 
the overall goals of the organization 
and are familiar with the reasons 
behind, and importance of, estab- 
lished procedures. Referring to figure 
1, a typical user of a computer system 
would have a filing system that con- 
sists of four major parts: a file with 
one or more working copies of an ap- 
plication program, a current working 
file, a user file library, and controlled 
access to a permanent filing system 
that is shared among all users. 
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1.0 SCOPE 

2.0 REFERENCED DOCUMENTS 

3.0 DEFINITION OF TERMS 

40 SYSTEM CONFIGURATION 

50 CONTROL MATRIX 

51 Control Matrix Code Definitions 

60 RESPONSIBILITIES 

61 Control Coordinator Job Description 
70 USER RECORDS DOCUMENT 

TÁ. Format 


72 Update Procedures 
BO CENTRAL ARCHIVAL STORAGE 


| Table I: An outline of the user procedures. 
This outlines specific topics and should 
describe your computer, the various levels 
of control, who is responsible for each level, 
how to access user reconds documents, and 
how and where material is stored in the | 
central archival storage. 


The working copies of an applica- 
tion program are files that contain 
day-to-day copies of programs used 
in the performance of the user's job. 
A typical user might have working 
copies of Visicalc, Pascal, and a 
word-processing program, for exam- 
ple. There is no need for the user to 
maintain backup copies of these files 
because they are available from the 
person designated control coordina- 
tor for each application program. 

The current working file is a small 
file that can contain any program or 
data file that the user is currently us- 
ing or developing. It is periodically 
backed up (approximately once a 
day) by the user to assure against 
data loss. About once a week, the 
current working files are transferred 
to a user file library for more perma- 
nent storage. 

The user file library is a collection 
of files maintained by the user and 
intended for long-term data storage. 
The files in this library are arranged 
in a logical sequence determined by 
the user and designed to facilitate 
retrieval of programs and data. The 
file-naming conventions and volume 
names used are to be documented in 
a user records document. Backup 
copies of the contents of the user file 
library are maintained by the user. 

The controlled access central ar- 
chival storage is a permanent storage 
area where critical files, backup 
copies, and related documentation 
are permanently stored. Files are 
stored and removed from central 
storage in accordance with estab- 


lished procedures defined in a user 
procedures document. 

The user procedures document is 
used to communicate to all users the 
procedures that govern usage of the 
computer system. The document 
contains standard operating pro- 
cedures and methods, definitions re- 
quired to promote common under- 
standing of the procedures, listings of 
those persons responsible for the 
various control activities, and all 
other information required to 
enhance the orderly functioning of 
the system. The user procedure 
document is maintained at a central 
location within the organization and 
is used to communicate information 
of a general nature to all system 
users. 

The user records document is 
maintained by the user and commu- 
nicates, in standard format, critical 
information regarding the user's files. 
This document contains file names 
and descriptions, program names 
and usage, storage volume direc- 
tories, naming conventions, storage 
locations, and other pertinent data 
related to the user's employment of 
the system. The user records docu- 
ment is maintained by the user as a 
general index to his or her filing 
system; it is also used by persons 
who may need to access this informa- 
tion in the absence of the user. 


The User Procedures Document 

The user procedures document 
communicates procedures required 
to meet management's goals regard- 
ing the use of the computing facili- 
ties. It is à working document that 
should be updated frequently and 
used as a helpful source of informa- 
tion. The contents of this document 
depend to a large extent on the 
nature of the organization, but they 
can be generalized. 

Table 1 is an outline of the contents 
of a generalized user procedures 
document. Many of the topics out- 
lined are self-explanatory, while 
others require additional explanation. 
Paragraph 40, system configuration, 
should be a block diagram, similar to 
figure 1, that shows the details of the 
specific computing facility. It should 
clearly show the specific control 


10 USER IDENTIFICATION 
20 USER RESPONSIBILITY 
2.1 Listing of Leve 5 Files Under User Control 
2.2 Listing of Level 4 Files Under User Control 
Listing of Level 3 Files Under User Control 

, Listing of Level 2 Files Under User Control 
a0 USER VOLUME ANO FILE-NAMING CONVENTIONS 
31  Volume-Naming Conventions 
32 File-Naming Conventions 
33 File Extension-Naming Conventions 


49 WORKING COPY VOLUME INDEX 

41 . Volume Names and Descriptions 

42  |mporian File Names and Descriptions 
43 Backup Copy Volume Names 


44 


Storage Locations 
50 CUARENT WORKING FILE INDEX 


51 Volumes Names and Descriptions 
52 Important File Names and Descriptions 
53 Backup Copy Volume Names 


54 Storage Locations 


60 USER LIBRARY FILE INDEX 

61 Volume Names and Descriptions 

&2  |mpornani File Names and Descriptions 
63 Backup Copy Volume Names 


64 Storage Locations 


70 PERMANENT STORAGE FILE INDEX 

71 . Volume Names and Descriptions 

72 Important File Names and Oesoriphans 
73 Backup Copy Volume Names 


T4 — Soraga Locallons 


Table 2: This outline of the user records document lists the records an employee or another 
person needs io maintain an orderly set of programs and files for current use. 


levels that will be used in the 
organization as well as all computer 
systems, operating systems, applica- 
tion programs, and other pertinent 
features that require control. Include 
on the diagram the names of the peo- 
ple who will act as control coor- 
dinators for each control point, The 
user procedures document is the 
place to define responsibilities crucial 
to the success of the system. 
Paragraph 5, control matrix, defines 
specific procedures that govern con- 
tro] at each level. For example, your 
procedures may require that each 
user's current working file be backed 
up once a week if it contains level 1 
files and once a day if it contains level 
2, or higher, files. Procedures should 
be included here to govern such 
things as: file backup frequency; file 
backup methods; change restrictions, 
including approval levels; password 
protection for files; and verification 
tests that must be performed after 
changes or revisions. Procedures for 
each of these and other relevant con- 
trol areas must be specified for each 
controlled area and control level, A 
matrix of control procedures should 
result. If the control procedures ap- 
pear in coded form on a diagram, the 


codes should be defined in this para- 
graph. 

Paragraph 6 is a listing of those per- 
sons responsible for each control 
point with a description of the duties 
to be performed by them. 

Paragraph 7 contains the format, 
update requirements, and other pro- 
cedures that govern the user records 
document to essure that all em- 
ployees are familiar with the docu- 
ment and can use it effectively when 
needed. 

Paragraph 8 contains the proce- 
dures that are associated with the 
storage and retrieval of files from cen- 
tral archival storage. 


The User Records Document 
The user records document has a 
general format specified in the user 
procedures document; it is main- 
tained by the computer system user. 
This document serves as an index to 
the user's files and is helpful to both 
the user and to other persons who 
may need to access the files. Table 2 
is an outline of the essential contents 
of a user records document. Again, 
the specifics of the document are 
dependent on the particular 


organization. 
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THE BEST Bell 212A Modem 
for the S-100 Bus 


PNM!I & Racal Vadic joined forces ta 

bring you the first Beli a12A-compatible 
modem for the S-100 bus. The MM-212 

is a top quality modem designed to meet 

all physical, electrical & timing require- 
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LOSING YOUR MEMORY? 


How often have you lost valuable data in the memory 
of your microcomputer because ... your system 
crashed ... you made a fatal program error 

... had a faulty or full disk... or an 

operator error ... or simply because 

you forgot to back up your text? 


NO MORE! 


CP; M-RECOVERY 
is only $99. 


Indicate your computer 
model, version of CP/M 
and disk formal. | 


performance proves 


CP/M-RECOVERY 
eliminates those 
problems forever! 


Iit saves memory-resident 

text quickly and easily. 

è it even edits directly in memory 
before saving your text. 

e Extra user-friendly. Never again lose 
your memory or your cool! 


=e | 
LION MICRO SYSTEMS / IN-SYNC SYSTEMS, INC. 


1900 PACIFIC AVENUE * SUITE 501A * DALLAS, TEXAS 75201 + 214/760-9120 
Quantity and dealer inquiries invited. 
In U.K., £60 to Lion House, 227 Tottenham Court Road, London W1 016371601 
CP/M is a trademark of Digital Research. 
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Paragraph 2, user responsibility, 
contains specific information on files 
the user is control coordinator for. 
This section should contain volume 
names, file names, backup volume 
and file names, storage locations, and 
the names and locations of historical 
documents associated with the files 
under his control. 

Paragraph 3 contains the user's 
volume and file-naming conventions. 
This section is particularly useful in 
assisting those unfamiliar with the 
user's files in locating a particular file 
or determining file usage. This sec- 
tion should, at minimum, contain: 
volume-naming conventions, file- 
naming conventions, and file exten- 
sion-naming conventions. 

Paragraphs 4 through 7 contain the 
indexes to the user's working copy 
files, current working files, user 
library files, and permanent storage 
files. These indexes contain volume 
names, important file names, and 
storage location information. 


Conclusion 

This outline for the data file man- 
agement system is adaptable to 
almost any small business environ- 


| ment. However, the only way to en- 


sure that this system works is to care- 
fully record the procedures that your 
company's computer users must 
follow. By clearly recording and pre- 
senting these procedures to your 
employees, you will eliminate many 
potential problems that could plague 
your computer. You and your em- 
ployees will be happier with a com- 
puter system that clearly defines the 
lines of information access.™ 


Robert Johnson holds a BS in electrical engineer- 


ing from the University of Vermont and is presi- 
dent of a computer consulting firm. He can be 
reached at the Engineers Collaborative, Mears Ra., 
Milton, VT 05468. 


Readers who wish to obtain outline 
copies of the user procedures document and 
the user records document should send a 
check for $15 and a self-addressed, stamped 


envelope to: 
The Engineers Collaborative 
Mears Rd. 
Milton, VT 05468 
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for greater recording and playback accuracy.Each disc is burnished to an ultra-smoothsurface to reduce 
head wear and extend media life. A protective hub ring on mini discs | 
eliminates edge damage to the drive access opening resulting in | 
better alignment and dependable performance. a 

For durability, we constructed a disc jacket from extra-stiff vinyl 
that loads easier. Glue-sealed to prevent intermittent bonding and 
stress-notched for added protection, discs withstand the rigors of 
everyday usage better. 

We added a self-cleaning jacket liner that cleans and removes 
debris from the disc while in use. The result is top performance throughout 
along disc life. 

You can trust Memorex flexible discs. You know they're reliable 
because we individually certify every one to be 100% error free. 
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or double density — look to Memorex Flexible discs. For more | 
information, call (800) 222-1150; in California (408) 987-1893 an SA". 
or your local distributor today. "A Bur oughs Company 
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May we interrupt the hoopla 
with a few facts? 


the local area networking capabil- 
ity (including Ethernet"), log-on 
security and other mainframe-like 
features that make the NET/work 
a truly professional, reliable 
business solution. Dealer and OEM 
customization programs available. 
you multiprocessor architecture, Get all the down-to-business 
extensive mass storage facilities | facts! Call or write, MuSYS 
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Perfect Software' 
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An Introduction to Layered 


Protocols 


Understanding layered protocols can help you evaluate network 
architectures of data-communications products 


Product announcements for 
computers and peripherals increas- 
ingly include claims of some sort of 
networking capability. To understand 
the network architectures of these 
products, it is essential to understand 
the concept of layered protocols. In 
this article, I'll discuss a reference ar- 
chitecture based on the International 
Standards Organization’s (ISO) 
model for open-systems interconnec- 
tion. This architecture provides a 
framework within which protocol 
layering can be explained. I will also 
briefly investigate protocol design 
issues within the different layers. 


The Reference Architecture 
Several years ago, the ISO, which 
is made up of national standards 
organizations from various countries, 
recognized the need for a basic 
framework in which computer net- 
working standards could evolve. A 
subcommittee (SC16) was appointed 
to develop a model for “open systems 
interconnection.” The resulting 
model is called the “ISO OSI model.” 
The ISO model is intended to be a 
vehicle for the development of 
specific standard protocols, but I use 
it here for its value as an architectural 


by Michael Witt 


reference model. A reference archi- 
tecture sets forth a general framework 
and principles by which a system is 
designed to operate. The model is 
presented here in a very simplified 
form, and I have taken some liberties 
with it to increase its value in this 


particular discussion. References 1 : 


and 2 provide a precise, detailed 
description of the ISO model. 


The physical link 
resides at the lowest 
protocol layer. 

p um—ÓÁA A c a ee i ae | 


Layering, Protocols and 
Interfaces 

Figure 1 shows a layered network 
in two computers (hosts) connected 
by a physical communications 
channel. 

At a given layer (layer n), a program 
communicates with the correspond- 
ing layer in another host. This is peer 
communication. Because communi- 
cation in a computer network is 
based on formalized communication 
protocols, peer protocol is used to 
describe the interaction of the corre- 


sponding layers in a communications 


network, Logically, these two layers 
communicate directly with one an- 
other (the dotted line), but in reality 
all communication must take place at 
the lowest layer because the only ac- 
tual physical link is there (the solid 
line). 

Communication between hosts 
takes place when layer n on the 
transmitting host formats a message 
and passes it down to its layer n- 1. 
(Communication between two layers 
in one host is called an interface. );The 
message continues to be transmitted 
down until it reaches the bottom 
layer. It is then sent over the physical 
link to the receiving host. After be- 
ing accepted by the lowest layer, the 
message works its way up to layer n 
in the receiving host. 

An analogy can be made here to 
the type of communication that goes 
on in an office environment. For ex- 
ample, suppose the president of ABC 
Company decides that his softball 
team should play a series of games 
against the team sponsored by XYZ 
Corporation. He calls the captain of 
the softball team into his office and 
asks her to find out how XYZ Cor- 
poration feels about this plan. The 
softball team captain asks her 
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Figure 1: A layered nehworking implementation of two interconnected host computers. Al- 
though a given layer (layer n) in one computer should communicate with the corresponding 
layer in the other computer, all communication actually takes place through the physical channel, 


which employs layer-1 protocol. 


secretary to deliver the message to 
the captain of the softball team at 
XYZ Corporation to find out where 
XYZ Corporation would prefer to 
play if a series of games is scheduled. 

The ABC secretary calls XYZ Cor- 
poration, relays the message and 
adds some information regarding the 
team's schedule. 

When XYZ's softball team captain 
arrives at the office, his secretary in- 
forms him of the challenge from ABC 
Company, and he checks with the 
president of XYZ to find out if he 
may schedule the games. After re- 
ceiving permission he asks his secre- 
tary to tell ABC Company that the 
challenge is accepted and that the 
games should take place in the park. 
The two secretaries talk again, and 
then ABC's softball captain reports to 
her president that the offer has been 
accepted and all arrangements have 
been made. 

In this example, the only physical 
communication took place when the 
secretaries talked on the phone. 
However, there was a logical, or vír- 


tual, communication between the 
two company presidents (advancing 
and accepting the challenge) and be- 
tween the two softball team captains 
(arranging the details of the game). 


LR A JO 
All of the network 
architectures currently 
being proposed as stan- 
dards are based on the 
layered-design 
approach 


The communication between the 
layer ns in figure 1 is the same as the 
communication between the com- 
pany presidents in the example. 

Peer protocols must follow the 
specifications of the network archi- 
tecture precisely if information ex- 
change is to be successful, but the in- 
terface between layers may be imple- 
mented in any way because it does 
not affect communication between 
the two hosts. 
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Less 
for Your 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
ou with your spelling. But the 
bi est spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
p you less for your money — 
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Figure 2; The seven layers of the 150 reference architecture. 


Using a layered approach to design 
computer networks is advantageous 
because the layers are relatively in- 
dependent of one another and can be 
replaced without affecting the entire 
design. For example, if you have a 
layered network based on an under- 
lying communication facility consist- 
ing of numerous point-to-point data 
links and if a new local networking 
technalogy is developed to allow the 
network to be intraconnected via one 
high-speed, coaxial cable bus, you 
only have to redesign the lower, 
transmission-oriented layers, which 
deal directly with the specific trans- 
mission media and topology. All of 
the network architectures currently 
being proposed by various standards 
organizations and designed by com- 
mercial vendors are based on the 
layered-design approach, 


The 

The ISO reference architecture (see 
figure 2) contains seven layers: the 
physical, data-link, network, trans- 
port, session, presentation, and ap- 
plications layer. 

The lower three layers form the sub- 
net, These layers route data through 
the network from one host to an- 
other. The higher layers are con- 
cerned only with the dialogue be- 
tween the communicating hosts 
(end-to-end communication), 
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The distinction between the subnet 
protocols and the higher-level pro- 
tocols is particularly important when 
public data networks are involved 
because it is this subnet that is sup- 
plied to the customer by the public 
data network. 


The layered approach is 


advantageous because 
the layers are relatively 
independent and can 
be replaced without 
changing the entire 
design. 


The physical layer resides at the 


level of the transmission medium 
(referred to also as the link or chan- 
nel) over which information is sent 
between two or more nodes in a 
network, 

The basic unit of information sent 
and received at this level is the "bit" 
(one binary digit). Bits can be en- 
coded in a variety of ways depending 
on the transmission medium em- 
ployed. Transmission mediums in- 
clude: a particular voltage signal on 
a wire for a given time period (base- 
band signaling), a carrier signal 
modulated at a certain frequency (fre- 
quency-shift keying or FSK), phase 
changes in a modulated carrier 
(phase-shift keying or PSK), and 


coded pulsations of light transmitted 
over an optical fiber. 

One example of an established 
physical-layer protocol is CCITT's 
X.21 standard for the connection of 
a customer's data-terminal equip- 
ment (DTE) to the public data net- 
work's data circuit-terminating equip- 
ment (DCE). 

The physical channel is imperfect; 
not all information will be trans- 
mitted and received without error. 
Therefore, the higher layers must 
have error-detection and recovery 
measures. 

The data-link layer transfers 
groups of bits, called frames, between 
adjacent nodes (machines) in a net- 
work. To complete this transfer, the 
data-link layer has two checks to 
perform. 

First, because the data-link layer 
may receive invalid data from the im- 
perfect physical layer, a checksum (a 
single calculated value based on a 
numerical operation involving each 
information unit in the frame) ís 
usually affixed to each frame as it is 
sent by the data-link layer in the 
transmitting node. When the frame 
arrives at the receiving node, the ap- 
pended checksum is compared with 
a checksum generated locally, and if 
the two don't match, the receiving 
data-link layer knows that a trans- 
mission error has occurred. 

Second, because not all nodes in 
the network can send and receive 
data at the same rate, the data-link 
layer must take charge of flow con- 
trol. Many different data-link-level 
protocols allow reliable transmission 
and balanced flow control. 

Two popular flow-control link pro- 
tocols are “stop-and-wait” and “slid- 
ing window" protocols. The stop- 
and-wait protocol uses the positive 
acknowledgment method to control 
data flow, in which an acknowledg- 
ment (Ack) signal sent back from the 
receiving node to the transmitting 
node indicates that the transmission 
was successfully received and that 
the receiver is ready for more data. 
Sliding-window protocols assign 
each frame a sequence number, and 
both the sender and receiver main- 
tain a “window” of valid sequence 
numbers. This method is dependent 


Can you tell the IBM 
from the Transtar 130? 


Letter quality| | Letter quality 
Standard of Standard of 


the industry the industry 


Ba rugnliéstion 


Bx magn tceton 
One of these two print samples was generated by an IBM nd print quality is just the beginning! The 
Selectric li: the letter quality standard of the industry. new Transtar 130 daisy wheel printer is 
Lied Yin no generated by the new Transtar 130 letter- also plug-and-go compatible with the best-selling 
ality printer, 


word processing packages! |t features bidirection- 
al printing, superscript, subscript, underlining and 
a true boldface. Retail price? Only $895. 


Quietly producing copy at 18 cps Shannon text 
speed, the Transtar 130 also features a unique 
autoload button to make printing on letterheads 
a breeze! Three new daisy wheels have just been 
made available for the 130 from your dealer: 
letter gothic (shown), script, and a 15-pitch 
"gothic mini" —perfect for printing spreadsheets 
to fit on one page! 


Offering an end-user warranty period of a full 
six months, the Transtar 130 is an extraordinar- 
ily reliable machine. Its minimal failure rate runs 
less than 196, but if your 130 should ever need 
repair, a nationwide network of authorized 
Transtar service centers stands ready. 


Have you decided yet whose type is whose? 
If you picked A... You picked Transtar. The 
new standard for letter quality printing. 


P.O, Box C-86975, Bellevue, WA 98009 


AeA neun t end fr acbesrch o fiu errudeunad Baba Machen, (nc. 


Circie 456 on inquiry card. BYTE September 1983 389 


on the receiver's ability to process 
received data while receiving still 
more data; thus, the transmitter may 
send several frames (determined by 
the window size and other factors) 
without stopping to wait for an ac- 
knowledgment. Transmission of data 
is held up only when the receiver is 
incapable of further processing, This 
method is suitable for full-duplex 
situations (in contrast to the stop- 
and-wait method, which ts suitable 
for half duplex). 

In other schemes separate credit 
frames are sent to the transmitter 
when the receiver is ready to process 
more data. 

The network layer (the last layer of 
the subnet) handles routing; it deter- 
mines what path a message, or packet, 
will take through the network to get 
from the transmitting host to the 
receiving host. 

In a network environment, two 
host computers generally are sepa- 
rated by an arbitrary number of other 
nodes not directly involved in that 
particular communication. Any given 
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node in the network layer must have 
some way of determining which way 
to forward data so that it reaches its 
intended destination. 

There are four states of routing pro- 
tocols: centralized versus distributed 
and static versus adaptive. 
E i... a a a] 

The network becomes 
congested when the 
hosts pump data into 
the network faster 
than it can be ab- 
sorbed and delivered. 


A centralized routing protocol 
stores information regarding network 
topology at one site. Information on 
how to route packets resides in each 
node. This routing protocol has the 
advantage of centralized control and 
ease of implementation, but it has 
two disadvantages: the central site 
becomes vulnerable because the net- 
work cannot function if the routing 
capability is lost, and the higher level 
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of communications activity around 
the routing center can present a 
throughput problem. 

In distributed routing, much 
depends on the sophistication of the 
network nodes. Simple nodes can 
only be supplied with a routing table 
or an algorithm such as flooding. If the 
nodes are more sophisticated, an 
adaptive technique can be used. 

With a static routing protocol the 
routing tables are calculated in ad- 
vance and no changes can be made 
in network topology without bring- 
ing the network down; in adaptive 
routing there is some provision for 
recognizing topology changes and in- 
corporating this information into 
future routine decisions. Reference 8 
provides more information on rout- 
ing protocols. 

The network layer must also deal 
with congestion. The network be- 
comes congested when the hosts 
pump data into the network faster 
than it can be absorbed and de- 
livered. Congestion is similar in some 
respects to the problem of flow con- 
trol in the data-link layer, and some 
methods of dealing with it are the 
same (the issuing of credits, for ex- 
ample). For a discussion of network 
congestion and techniques for deal- 
ing with it, see reference 4 (pages 
215-225). 

Because few network architectures 
have implemented the higher-level 
protocols, explanations tend to get 
more abstract once you leave the 
subnet. 

The transport layer ensures an 
error-free end-to-end connection be- 
tween two or more communicating 
hosts. This layer, and all of the higher 
layers, need to exist only on network 
hosts (machines that take part in end- 
to-end communications over the 
network). 

Although the data-link layer en- 
sures reliable communication over 
the separate data links, it does not 
guarantee reliable exchange of data 
between hosts. Consider the network 
depicted in figure 3. Hosts A and B 
are engaged in an exchange of infor- 
mation over the shortest available 
path (in this case, the solid line 
through nodes 1 and 2). In the mid- 
dle of the dialogue, node 2 becomes 
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ORIGINAL PATH 
——— —  ALTERNATE PATH 


Figure 3: A network that could employ ndap- 
tive routing to ensure continuing host-to-host 
communication in the event of a node failure. 


inoperable because of hardware dif- 
ficulties. There are two ways to en- 
sure the connection: the network 
layer can incorporate some form of 
adaptive routing and the connection 
can be rerouted, or the conversation 
can be restarted. 

In either case, the hosts have a 
problem. If the entire exchange is 
started over, what does host B do 
with the packets already received 
from host A? According to the link- 
level protocol the packets are valid, 
but if they are accepted by host B, 
there will be duplication when the 
same data arrives again over the new 


path, resulting in an incorrect 
message. 

The situation is as bad if an alter- 
nate path (the dotted line through 
nodes 5, 4, and 3) is established. How 
does host À know which packet to 
begin sending over the new path? 
Host A knows only that the last 
packet sent reached node 1 without 
error. There is no way for host A to 
determine if the packet was received 
by node 2 before it crashed, much 
less if it was successfully forwarded 
to host B. 

The transport layer also must con- 
cern itself with end-to-end flow con- 
trol. Many of the flow-control 
measures in this layer are similar to 
those in the data-link layer. 

In some networks, the subnet pro- 
vides a virtual-circuit service, This 
means that when host A wishes to 
communicate with host B, host A re- 
quests that a connection be set up to 
host B, This connection is called a vir- 
tual circuit because once set up, it can 
be used in much the same manner as 
a circuit on a circuit-switched net- 
work. 

In other networks, the subnet pro- 
vides only a datagram service. Each 
packet is considered a separate data- 
gram, and each packet must contain 
the entire destination address (in- 
stead of just a virtual-circuit number). 
When using the datagram service the 
subnet does not guarantee the order 


in which datagrams will be delivered. 
The transport layer must sequence 
the data flow. 

The session layer sets up, main- 
tains, and closes down sessions 
(specific periods of communication) 
between specific layers on different 
host computers. 

The most important responsibility 
of this level is that of remote log-on, 
in which a user on one host logs on 
to a second; that way, it appears to 
the second host as if the user is local. 

Another session-layer activity is 
bracketing, which prevents execution 
of a critical database update until all 
information needed for that update 
is received, eliminating the chance of 
a partial update when transmission 
is interrrupted. An opening bracket 
indicates to the session-layer protocol 
that a critical transaction is starting. 
When the closing bracket appears, it 
is safe to allow the transaction to be 
recorded. If the network should crash 
before the closing bracket is received, 
no update takes place. 

Current networking architectures 
do not provide a good example of a 
distinct session layer. In most of the 
networks that implement the func- 
tions described here, those session- 
layer functions are subsumed in the 
transport and/or presentation layers. 

The presentation layer formats the 
information being delivered. Some 
presentation activities are data com- 
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pression and compaction, data en- 
cryption, file translation, and virtual- 
terminal protocols. 

Data compression eliminates re- 
peated characters, such as blanks at 
the end of a line. This is usually done 
by specifying what character is to be 
compressed and inserting a count to 


paction removes data redundancy by 
encoding the data in an alternate 
form. 

Data encryption is important be- 
cause information traveling through 
the public data networks (as a result 
of satellite broadcasting, microwave 
links, etc.) is so accessible (see text 
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Encryption and Decryption Procedures 


In traditional cryptography, plain text 
(symbolized by the letter P) is passed 
through an encryption process (E) to pro- 
duce cypher text (C). To recover the 
original plain text, it is necessary to pass 
the cypher text through a decryption pro- 
cess (D). This procedure is illustrated in 


figure 4. 

Encryption and decryption procedures 
are generally parameterized with a key (K). 
Tipo correspondents wishing to engage in 
a secret communication agree on a key. 
Their dialogue will be secure (even when 
encryption and decryption procedures are 
public knowledge) because no one else 
knaws the key. 

The functional notation generally used 
lo describe the an process is 
Ce E,(P), which means that the cypher 
tex? C is produced by applying the encryp- 
tion procedure E, parameterized by the key 
K, to the plain text P. The decryption 
process is notated as P=D,(C). For two 
correspondents to be able to read each 
other's messages, it must be true that 
P=D,(E,(P)). 

An encryption method is considered 
symmetric if P=E,(E,(P)), meaning that 
the encryption process and the decryption 
process are equivalent. One example af 
such a process is the exclusive OR of the 
key value with that of the plain text. 
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There have been schemes proposed that 
differ from traditional cryptography; the 
most prominent of these is public-key en- 
cryplion, Public-key encryption constructs 
the encryption and decryption procedures 
s0 that it is possible to choose a patr of keys 
true, but PD, (E,.(P)) does not, In other 
words, text encrypted with KI must be 
decrypted with K2. K1 can then become the 
public key, accessible to anyone who wishes 
lo send a private message to the owner of 
K2. 

Public-key encryption yields a promising 
method of obtaining digital signatures. 
Digital signatures will become important 
as more and more business is transacted 
via company networks. They can be im- 
plemented as follows; K1 and K2 are again 
used, however; this time K2 is m a public 
file while KI is a user's private key, If the 
user wants to send a digital signature to 
his bank, for instance, he encrypts his 
name (or some other predetermined text) 
using his private key K1. in other words, 
he performs C=E,, (signature). Upon 
receiving the message, the bank performs 
the decryption signature=D,.(C). If the 
decrypted signature matches the expected 
ong, the message must have been sent by 
the authorized user, 
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Figure 4: An illustration of the encryption and decryption process. 
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might be placed in a layer other than 
the presentation layer) may be nec- 
essary in a computer network. One 
is link encryption, in which data is en- 
crypted by the link (or physical) layer 
as it flows between two network 
nodes. The other is end-to-end encryp- 
tion, in which the encryption and 
decryption take place between the 
hosts involved and are performed at 
the transport layer or above. 

Link encryption is valuable as a 
means of thwarting traffic-flow 
analysis, where an eavesdropper on 
the network attempts to gain infor- 
mation by reading the source and 
destination addresses in the packets 
to find out who is talking to whom, 
even though he may not be able to 
determine exactly what they are say- 
ing. If the link layer is to encrypt the 
packet headers to prevent traffic-flow 
analysis, each node in the network 
must know the key to decrypt the 
headers to determine the route of the 
packet. 

It is unlikely that many users 
would trust their keys to every net- 
work node. Therefore, all networks 
will probably support some form of 
end-to-end encryption, and networks 
in which traffic-flow analysis is an 
issue will also use link encryption. 

For an introduction to cryptology as 
it applies to information systems, see 
reference 9; also, see reference 10 for 
an up-to-date look at security mea- 
sures in a layered-network environ- 
ment. 

The presentation layer must also be 
able to translate files from the format 
of one machine to another so that 
network users may take advantage of 
files that exist on the various hosts. 
Possible kinds of translations range 
from easy to beyond what is now 
state of the art. 

Translation of a print format is re- 
latively straightforward. However, 
translations of a syntactic nature (for 
example, moving floating-point num- 
bers or more complicated data struc- 
tures from one machine to another) 
are a little more difficult. 

The most difficult translations, in 
which the actual semantics of the 
data are involved, have only been ad- 
dressed in limited research settings. 
One example of this kind of transla- 


tion would be to send an actual ap- 
plications program from one com- 
puter host to another. 

The presentation layer is also re- 
sponsible for virtual terminal pro- 
tocols. These protocols eliminate the 
problem that occurs when some ter- 
minals in a computer center are un- 
able to accept a program because they 
use a different sequence of control 
characters than the others do to posi- 
tion the cursor. 

The virtual-terminal protocols de- 
fine a hypothetical terminal (the net- 
work virtual terminal). Mappings are 
then established between the virtual 
terminal's defined functions and the 
real terminal's functions. If the pro- 
grammer follows the rules estab- 
lished by the virtual-terminal pro- 
tocols, his program will run on all of 
the supported network terminals. 

See reference 11 for a summary of 
virtual-terminal protocols currently in 
use. 

The applications layer is responsi- 
ble for network-wide program appli- 
cations. No currently existing net- 
work has a truly integrated applica- 
tions layer, but the most important 
research topics with regard to the ap- 
plications layer are distributed data- 
bases, distributed computational 
models, and distributed operating 
systems. Designers of network-wide 
applications must determine how to 
distribute functions that traditional- 
ly existed within a single computer 
to two or more network hosts (dis- 
tributed control). 

There are several motivations for 
having distributed databases. If dif- 
ferent subsets of the database are ac- 
cessed more frequently in different 
geographic areas, a distributed data- 
base will help keep telecommunica- 
tions costs down. Also, local control 
of data may sometimes be appropri- 
ate for political or business reasons. 

There are two basic models for dis- 
tributed databases: the replicated 
database, in which all inforrnation is 
duplicated at each site, and a parti- 
tioned database, in which the infor- 
mation is divided up among the 
various sites. Figure 5 shows how a 
relational database might be distrib- 
uted among three different sites 
using these two methods. A parti- 
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Figure 5: Two methods of distributing a database among three sites. In a replicated database, 
all information is duplicated at each sile; in a partitioned database, the information is divided 
among the three sites. 


(60) DISTRIBUTED NETWORK 


P= PROCESSOR 


(6b) LARGE COMPUTER 


Figure 6: A distributed computational model (a) acting as a mainframe as it shares more than 
one processor per task. Compare this to a single mainframe handling multiple tasks (b). 
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tioned database is useful when you 
know that a certain part of the data- 
base (specific relations, for example) 
will be updated only at a certain loca- 
tion. A replicated database is more 
appropriate when each individual 
site will be doing a lot of queries, but 
updates are infrequent. 

Usually, however, the choice is not 
this simple, and a combination of 
these models will be used. Many 
technical problems must be overcome 
before general-purpose distributed 
database systems become commer- 
cially viable. Some problems will be 
solved through services provided by 
the applications layer (see reference 
4, chapter 10.1) and some through im- 
proved database architecture (see 
reference 12). 

Research on distributed computa- 
tional models is aimed at developing 
a way to schedule more than one pro- 
cessor per task in the distributed net- 
work, just as more than one task per 
processor can be scheduled in the 
central mainframe (see figure 6). This 
will make it possible to attain a high 
degree of generality in task/processor 
binding and will mean that network 
designers will have the greatest 
possible latitude in deciding how to 
distribute applications. 

The next step in generalizing the 
networking environment will be to 
distribute the operating system 


tian we may have is ever given}. 


398 September 1983 € BYTE Publications Inc. 


among the computers in the net- 
work. It is difficult to determine 
where distributed computational 
facilities end and a distributed oper- 
ating system begins, but the operat- 
inp system would be more visible to 
the person who is using the network. 
See references 13 and 14 for descrip- 
tions of two research implementa- 
tions in these two areas. 


Conclusions 

Today most network systems imple- 
ment only a few of the seven layers 
of communications protocols de- 
scribed here. The ISO OSI model was 
designed to incorporate a lack of 
standardization at lower levels, as 
long as the differences remain hid- 
den from the higher levels of pro- 
tocol. Consequently, most implemen- 
tation occurs at the subnet levels 
where this variation is allowed. And, 
until more work is done to establish 
compatible higher-level protocols, the 
use of networks will remain 
limited. m 


Michael Witt is a sentor systems analyst a! Micro 
Five Corpomtion (17791 Sky Park Circle, Irvine, CA 
92714.) 
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Fujitsu, Japan's largest computer company, introduces ' 
its Micro 168 personal business computer. The Micro 
16s combines Fujitsu's knowledge of semiconductor 
technology and the step-by-step quality control in 
manufacturing that's made Fujitsu Japan's number 
one computer company. 
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Its price includes the CP/M*86 operating system, 
SuperCalc 2"spreadsheet, Wordstar word 
processing program, a high resolution color 
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16-bit microprocessors. 

With the Micro 16s, you can use over 3,000 8- and 16-bit CP/M 
software programs available today. In addition, MS-DOS and the 
multi-tasking Concurrent CP/M'are available as options. 

Micro 16s performance results from its flexibility of design. The 
Micro 16s features expansion slots that allow you to add up to one 
megabyte of memory, hard disks, and local area networking. The 
design flexibility will also give you the capability to add the advanced 


16- and 32-bit microprocessors of tomorrow. 
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Almost all of today's sophisti 
cated electronic equipment, fram 
stereo systems to compulers, 
depend on clean, stable electric 
current to operale safely and 
smoothly The power thal comes to 
you through the outlet in your wall 
is nol clean, stable, or safe for 
any microprocessor controlled 
equipment. 

“Surges,” "spikes," “glitches” 
and other transients haunt the AC 
powerline and can cause down- 
lime, data loss and permanent 
damage to both hardware and soft- 
ware withoul warning. 


The causes are numerous. Elec- 
Inc motors, on-off switching and 
lightning are just a few. 

[he cure is simple. Put The 
Lemon” belween your plug and 
your oullel when you plug in any 
kand of costly equipment, 

The Lemon (along wilh The 
Lime”, The Peach”, and The 
Orange”), is a surge protector thal 
gives you double protection from 
powe;rline transients. Your equip- 
ment is protected by the expert 
technology ol EPD and guaranteed 
wilh an insurance policy trom 
Lloyds of London. 


With this kind of proteclion you 


can enjoy the mew frontiers ol 


today's high-tech word without the 
new problems because you have 
new frends. Lloyds and The demon 
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Programming Quickies 


Cipher via Computer 


The One-Time Pad 


by Theodore Hines, Lois Winkel, Rosann W. 
Collins, and Francis A. Harvey 


Much has been written about codes and ciphers and 
their many computer applications. Obviously computers 
can be used to decode messages and to create code books. 
They can also encipher and decipher messages by means 
of a previously agreed upon algorithm. In a sense, algo- 
rithms are what computing is all about. 

A code is a system of symbols or words with meanings 
previously determined by those exchanging messages. 
For instance, a set of five-letter groups such as "ASDMN 
HCTWL DZCHW" might mean "sell our current gold 
holdings today," with each group standing for a word or 
phrase in the appropriate code book. À cipher, on the 
other hand, consists of transforming the original text in 
accordance with an algorithm previously agreed upon by 
the message exchangers. 

Perhaps one of the most secure enciphering methods of 
all is the one-time pad system. In this system, sender and 
receiver have identical note pads, each page of which lists 
a series of random numbers, The person sending the mes- 
sage sequentially transforms the characters in accordance 
with the random numbers on the pad's top sheet. The 
person receiving the message uses the duplicate of that 
sheet for deciphering the message. The sheets are then 
destroyed. Because the same random-number sequence is 
never used twice, and because each character is encoded 
randomly (making character-frequency analysis impossi- 
ble), the system is quite secure, 

The enciphering/deciphering program given in listing 1 
uses a similar system. The message is encoded via a set of 
random numbers derived by the programming language's 
(here, Microsoft's MBASIC) random-number generator. 
In this case, the random numbers are generated in a man- 
ner that uses the ASCII (American National Standard 
Code for Information Interchange) character set above 
decimal 32 as cipher characters. 

Use of the random-number set for encoding prevents 
decipherment by frequency analysis. But what about the 
possibility of repeating the same number set used to en- 
code a series of messages? The program presented here 
uses a keyword or phrase to determine a number to be 
used for "seeding" the random-number generator. In this 
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Programming ChulcQuae————À— - J 


Listing 1: Enciphering/deciphering program for Microsoft BASIC. The program uses a 
keyword or phrase as the seed for generating a random-number series; the series is then 


used as the basis for encoding (or decoding) a message. 
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CIPHER PROGRAM 
Corvrisht (c) 1981 by Theodore C, Hinas 


This »rosram usas an &nciPherins alsorithm which 


fairly closely arProxíimates the one-time rad techniaue. 


It can be mada more secure by usins àa Personal 
randomizing function. 

However? even if the kevword and tha randomizer 
*" are knowne the alsorithm for daterminins the 
' randomizer number must be figured out. Users mar 
' devise their own alsorithm for this rpurpose. 
f 


? 

INPUT "DO YOU WANT TO ENCODE OR DECODE? (E OR D} eA 
IF LEFT$(A$11)z"D" THEN 418 

IF LEFT$(AS$:1)4»"E" THEN 150 


INPUT "FILE TO READ FROM? "At 
OPEN "I':15:A4$ 

INPUT "FILE TO WRITE TO? "AS 
DPEN "Q',2:45$* 

GOSUB 428 


RANDOMIZE C 

IF EQFti) THEN 446 

LINE INPUTAÀ1» AS 

PRINT A$ 

IF A$s"" THEN GOTO 346 

FOR Is1 TO LEN(A$) 

CzINT (RND(.5) 495) 41 
B=ASC (MIDS (ASeI¥1)) 

B:B-32 

D=8+C 

IF 0395 THEN DsD-95 

D=D+32 

84-B3$+CHRS$ (CD) 

NEXT I 

PRINT $S9Z:B$ 

PRINT BS 

Beate 

GOTO 238 

CLOSE:- PRINT “CLOSED!"s END 

' DECYPHER 

INPUT “FILE TO READ FROM? "AS$ 
OPEN "I",1»A4$ 

INPUT "FILE TO WRITE TO? "A$ 
IF AS<>"" THEN OPEN "Ü)'".25$: 
GOSIG 4260 

RANDOMIZE C 

IF EOF (1) THEN 418 
LINE INPUT£$1^54* 

FOR 1-1 TO LEN{A$) 
C =INT(RND(.5} #95) +1 
A-ASC(MIDS$(A$;1511) 
D=A-C 

IF G432 THEN D=D+95 
D$=0%3+CHRS (D) 

NEXT I 

PRINT D$ 

IF Sx1 THEN PRINTAÀZ: 
D$s boa 

GOTO 488 

CLOSE: PRINT "CLOSED!'': END 
"KEYWORD SUBROUTINE 

LINE INPUT "KEYWORD? "AS 
FOR Is1 TO LENt(A*4) 
A=ASC (MIDS (ASP 1e1))} 

C=C+A 

NEXT I 

RETURN 


S=1 
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Programming Quickles 


| program, the seed is very simply derived by adding 
together the ASCII values of the characters in the key- 
word. Much more complex algorithms could be used. 
The keyword could be varied with each message, or a 
number from some predetermined sequence (such as pi) 
could be added to the keyword figure to form the seed. 
Other bewildering elements might be included, such as 
starting with an agreed upon nth number in the random 
series, omitting every nth number, or skipping n random 
numbers in the table. You could insert a personal ran- 
domizing algorithm rather than use the one built into 
BASIC. Most users could easily adapt the BASIC code 
given here to their particular machines and applications. 
Note that TRS-80 Level II BASIC's randomizer can be 
given a known seed by poking the seed in the bytes 
located at 16554 through 16556 (decimal). 
Some versions of BASIC (Applesoft and TRS-80 Level 
Ill, for example) do not have a LINE INPUT function. 
This means that either you may not be able to key in 
commas or colons in the data to be coded or that you'll 
need to write a new input loop using the INKEY$ or GET 
functions for inclusion of these punctuation marks in 
your input string, Similarly, input from a file in these ver- 
sions of BASIC may ignore information in a sequential- 
file record that follows a colon or comma. In this case, 
you'd need to convert these characters to the ASCII value 
of some character not in the data or use some other 
method. The encoding routine must not generate a 


| comma or a colon. (If this puzzles you, drop us a query.) 


In a way, the program given here is just a sample of 
what could be done. Those who have to send their code 
on paper (instead of in machine-readable form) to the 
receiver might want to restrict the cipher alphabet to 
capital letters and to print out the cipher text in five-letter 
(or so) groups. The computer could simply produce a 
pair of one-time pads, or the cipher as sent might consist 
only of numbers—random plus ASCII—rather than be- 
ing translated into ASCII as is done here. 

The enormous effort of trying to crack such a cipher 
would hardly be repaid by finding out from the local 
CBBS (computer bulletin board system) or electronic 
mail that George wants Matilda to meet him at Leon's 
Lounge at 12:30 or that Al won't go any higher than $250 
for the 8-100 board in question, On the other hand, the 
program is easy to implement, reasonably secure, fun to 
play with, and will cost you considerably less than com- 
mercial cipher programs. 

As noted earlier, codes, ciphers, and computers seem 
to go together, If you like this program, you may want to 
get a copy of David Kahn's The Codebreakers (Mac- 
millan, 1967), an enormously entertaining and infor- 


mative history. It will also give you lots of ideas for 
programs. i 


The authors can be reached c/o Lois Winkel, 1113 Hill St., 
Greensboro, NC 27408. 


/s your personal computer TOO personal? 


Lets face it! 


It's difficult to envision a business environment where only one 
person needs access to the daily statistics of the business. 

The Salesman wants to know if his customer's product shipped. 
The Accountant wants to know if the bills are paid. 

The Secretary has to get that letter out. 

You can't afford to keep 

them waiting. 


BA; | 
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The unique architecture of the IMS Multi- A—É—P BIA Ale 

processor System allows all functions to ^ia 2 um — AY Ó ' 

L] ' l- " 2 WM [ " 

be performed simultaneously! in Nevada col: (702) 883-2601 etl 
Choose from the IMS family of expandable computers 


to fit your business? 
*4 user 500015 Sysiem shown. Other IMS syslems expandable to 8 and 16 users. 


IMS INTERNATIONAL [NSTRIBUTORS 


Argenüna — British Virgin islands — China Greeee isad 
hostilia — Canada Ecuador Hong Kong — dta 
Austria Chlle France India Korts 
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2800 Lockheed Way, Carson City, Nevada 89701 € Telex 910-395-6051 


We Build Computers As If Your Business Depended On Them 


Malaysia New Zealand — Saudla Arabia Turkey USA 
Mexico Philippines Republie of South Africa Sweden United Arab Emirates — West Germany 
Netherlands Puerto Rico —— Singapore Seitreramd — LaMed Kingdom West Indies 
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| Peachlext 5000 


In aword,a star is born. 


PeachText 5000" has arrived. 

A complete personal productivity 
system for word processing, financial 
modeling, mailing lists and simple 
data-base management. All at one 
price — $395.00. And all from 
Peachtree Software Incorporated. 

The quality is unmistakably 
Peachtree: proven, powerful appli- 
cations with menu-driven features, 
easy-to-use documentation and quick 
access ta “Help” prompts. And they're 
fully interactive. 

PeachText 5000 is available for the 
IBM Personal Computer,” the 
COMPAQ Portable Computer” 
the Texas Instruments Professional 
Computer™ and the Zenith 2-100. 


The PeachText 5000 Personal 
Productivity System includes: 


1 Word processing 


PeachText™ word processor. 
PeachText has long been recognized 
as one of the best in the industry, 
with sophisticated print capabilities 
second to none and complete editing 
capabilities for creating and manipu- 
lating a variety of documents. We've 
made it even better for PeachText 5000. 

We've even installed the Random 
House Electronic Thesaurus" in 
PeachText. 

Spelling Proofreader. This high- 
performance package can check a 
10,000-word document for spelling 
and typographical errors in less than 
two minutes.* 


2 Financial planning 

2 Turn your computer's memory 
into a worksheet for financial and 
other mathematical analysis. 
PeachCalc" will address up to 256K 
of RAM, so you don't have to worry 
about your memory space outstripping 
PeachCalc's capacity. Combine 
spreadsheets with PeachCalc’s merge 
functions or insert PeachCalc reports 


into PeachText documents. You can 
even use the "Execute" command to 
set up material from PeachText or 

other files to be fed into PeachCalc. 


2 Data management 

List Manager. This module uses 
Peachtree's state-of-the-art screen 
manager and index file manager to 
give you complete control over the 
design and use of mailing lists, labels 
and other files or reference aids. 
Output can be used with the 
PeachText word processor to indivi- 
dualize form letters or template 
documents. 


Limited Time Introductory Offer 


Now PeachText 5000 is available for 


$395.00. That's right —just $395.00. 
And that's not all. With 

your PeachText 5000 

package you will 

receive: 


A free box of 10 
Peachtree/Wabash 5%” 
diskettes to hold the 
fruits of your new 
Peachtree productivity. 


A coupon to get 
Peachtree’s “Access Pak” 
for $10.00. The Access 
Pak, which has a retai! 
value of $525.00, includes 
Information Access, which 
allows you to extract information 
from Peachtree accounting 
products for use with PeachText 


5000 applications. And you get file 
converter programs to make 
existing WordStar,* Easy Writer" 
and VisiCalc™ files usable with 
PeachText 5000— because you 
shouldn't have to suffer because 
you've waited this long for the com- 
plete personal productivity system. 


Free 30-day support from Peachtre: 
Software Incorporated, on return 
of the registration card. 


PeachText 5000 is here. The com- 
blete personal productivity system. 
And it's unmistakably Peachtree. 


Circle 351 on inquiry card. 


*]n actual trials using an IBM Personal Computer 
and 320K diskettes. Spelling Proofreader checked a 
10,024-word document in one minute and 15 seconds, 
using the standard 20,000-word dictionary supplied 

with the package. Checking times may vary depending 
“ gn your hardware. 


WordStar is a trademark of MicroPro International 
Corporation. 

Easy Writer is a trademark of Information Unlimited 
Software. 

VisiCalc i5 a trademark of VisiCorp. 

Random House Electronic Thesaurus is a trademark 
of Random House Inc. 


Unmistakably Peachtree 
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Who are the dealers in my area? 


1983 Peachtree Software Incorporated an MSA company 
4445 Peachtrer Road, N.E./Bth Floor/ Aclanra. Georgia 30326 / 1-800-554-8900 
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CUBIT. The only 
game of its kind for 
the Apple Computer. 
Innovative, new and 
colorful. Gubit 
Offers an extra 
dimension. It 
transforms a 
two-dimen- 
sional screen 
to a 3-D arena. 
Gubit offers 
more than just 
the hand/eye 
coordination of 
typical shoot’em- 
up games. It offers fast-moving, action 


FOR THE APPLE’ COMPUTER filled, strategy based entertainment. 


Apple is a registered trademark of Apple Computers, Inc. 


And you don't have to be a concert 
pianist to handle the controls. Simple to 
learn, yet enormously challenging to 
master. Playable with both joystick and 
keyboard. 


For 48K Apple Computers with 3.3 DOS. 
Enjoyable in black and white, but 
a whole lot more fun on color monitor. 


Look for our next game, to be released 
soon. 


Dealer;Distributors — Please contact 
us for details on Cubit and our Apple 
and IBM PC line of products. 


Micromax Systems, Inc. 
6868 Nancy Ridge Drive 
San Diego, California 92121 
(619) 457-3131 


See us at forthcoming Applefest and 
Comdex shows. 


INNOVATORS IN MICRO-COMPUTER SOFTWARE 
Dealer Inquirles circle 518, all others circle 519 


Does Your Printer Work 


with Wordstar? 


Overcome compatibility problems between 
Wordstar and your printer 


You might think it's reasonable to 
assume that getting a popular word- 
processing program, an equally 
popular personal computer, and a 
printer to work together would be à 
breeze—just plug everything in and 
go. 
Nothing is ever that simple. 

Even with such widely used prod- 
ucts as IBM's Personal Computer 
and Micropro International's Word- 
star program, compatibility can be a 
problem. In this article, I will point 
out some of the troubles you may 
face when trying to combine these 
two with a printer, and I will describe 
ways to get around these problems. 


Printer Pointers 

First, you must make sure your 
printer will work with Wordstar. Un- 
fortunately, there is little standard- 
ization in the printer industry, which 
means that not all printers will work 
with all word-processing programs. 

When you have determined that 
your printer is compatible with 
Wordstar, your next step is to con- 
nect the printer to the computer. This 
task will be easier if you break it into 
three parts: get your computer sys- 


by Charles Stevenson 


tem to work, get it to work right, and 
get it to work at its best. 

To get your system to work, first 
make sure the printer itself works. 
Many new printers have a self-test 
mode. Use this to find out if the 
printer has survived its trip from the 
factory to your computer. Be sure 
that the ribbon and print wheel are 
properly installed and that other ad- 
justments required prior to first use 
have been made. 


Even slight variations 

from printer standards 

can wreak havoc with 
software. 


Next, check that the cable between 
the printer and computer will work. 
The IBM Personal Computer usual- 
ly accepts printers with parallel inter- 
faces. If the printer has a Centronics- 
type 36-pin male connector, it should 
mate with the parallel printer cable 
sold by IBM, but there are excep- 
tions. There is at least one printer on 
the market with a Centronics connec- 


tor that requires a special cable 
because the electrical signals are not 
on the same pins. A connector with 
the wrong gender (the Centronics 
connector on the end of the IBM-sup- 
plied parallel printer cable is female) 
will require a gender-changer cable. 
Serially interfaced printers may 
cause different problems. The asyn- 
chronous port on the IBM Personal 
Computer is defined as a modem 
port, rather than a printer port. A 
modem port puts the remote com- 
puter in charge while the IBM Per- 
sonal Computer acts as a terminal, 
but a printer port assumes that the 
Personal Computer is running the 
show. To put your Personal Com- 
puter back “in charge,” a number of 
wires must be interchanged through 
a special cable, not usually supplied 
by either the printer manufacturer or 
IBM. To wire your own cable, inter- 
change pins as shown in figure 1. 
If the cable still doesn’t work dur- 
ing the testing (described in a mo- 
ment), consult the appropriate 
manuals to determine what signals 
are required at each end of the cable. 
You may need to experiment a bit 
before you get it right, but your 
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D8-25 08-25 
IBM PC PRINTER 
FRAME 
ra <TT> GROUND 


REQUEST 
RTS TO SEND 
| | 
t 
CLEAR 


| 
DATA SET 
REAOY 


READY 


Figure 1: À cable must be specially wired to 
connect the IBM Personal Computer to a 
printer through an RS-232C serial link, Be- 
cause both the computer and the printer are 
set up as data-terminal equipment (DTE), 
connections must be crossed so that each com- 
municates with date circutt-terminating 
equipment (DCE). 


dealer or the printer manufacturer 
should be able to help you if you 
can't figure it out. (See reference 3.) 

When the cable is wired and in- 
Stalled, check to make sure the 
printer will work with it. You also 
must make sure that all options that 
can be selected with switches on the 
printer are set according to the 
documentation. Make note of the 
settings as you may need this infor- 
mation later. 


Trying It Out 
The first test you should try with 


your computer and printer is to print 
a directory, Obviously, if what 
shows up on the paper doesn’t 
match what shows up on the screen, 
something is wrong, and you should 
not proceed until you can print a 
directory listing. If your printer is 
connected through the parallel port, 
typing a Control-P or Control-PrtSc 
will establish a logical link to the 
printer so that anything going to the 
screen will also be printed. A serial- 
ly connected printer must be ac- 
tivated by two MODE commands 
from PC-DOS. The first is 


MODE COM1:12,8,N,1,P 
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This means that the printer is set up 
to run at 1200 bps (bits per second), 
with 8 data bits, no parity, 1 stop bit, 
and the printer option. The second: 


MODE LPT1:=COM1 


switches the output from the parallel 
port to the serial port. See the PC- 
DOS manual for further details. 

If the printed directory is unrecog- 
nizable or if nothing prints, then the 
data rate is probably incorrect. If you 
get gaps, misalignment of columns, 
or other printing that is almost right, 
there is probably a problem with 
handshaking on the serial port, caus- 
ing characters to be lost because of 
buffer overflow. If this has happened, 
check your cabling. If the cabling 
seems all right, contact the printer 
manufacturer or your dealer for help. 

Note: printers that are connected 
through the parallel port can also fail 
to handshake properly if they are not 
set to respond to the STROBE line 
correctly. (This is a control line that 
signals when data is valid.) The IBM 
Personal Computer expects the 
printer to accept data when 
STROBE is low, In some cases, the 
printer's strobe input may accept 
data when high. There may be a 
switch somewhere inside the printer 
to invert this signal. If you suspect 
this to be the problem, change the 
switch position and try again. 

At this point, your system is work- 
ing and may be working correctly. 
Next test: find (or create) a text file 
that will fill at least two pages. After 
turning the printer on with Control- 
P (or Control-PrtSc), use the TYPE 
command from PC-DOS to print the 
text file. Examine the printout care- 
fully. If you find no errors, such as 
missing characters or lines, you can 
be sure the connection is correct. 

Run one more test to make sure 
your system is working right. Using 
the Install program that comes with 
Wordstar, select the nonspecific 
(fixed-escapement) serial printer op- 
tion for your first attempt at Word- 
star (this will appear as the ''Tele- 
type-like printer" or "''standard 
printer” option; specify the back- 
spacing capability that is appropriate 
for your printer.) Run Wordstar and 


print the test file on the Wordstar 
distribution disk (EXAMPLE.TXT or 
PRINT.TST, depending on the ver- 
sion of Wordstar you have). If this 
Output looks acceptable (don't worry 
about vertical positioning of 
subscripts and superscripts or about 
the lines in the test output that men- 
tion character width and line height), 
run Install once again. This time, 
select the option appropriate for your 
printer by name. Then, reenter 
Wordstar and print the same text file. 
If your printer can handle all the 
Wordstar output commands, you 
will see a remarkable transformation 
in the printout. Subscripts and 
superscripts will be in the right 
places (a little below or above the 
printing line rather than a whole line 
space apart). Boldface type will look 
bold. The lines in the test files that 
show the effects of changing 
character width and line height will 
do so. 

If this happens, and if nothing was 
misprinted or lost, your system is 
working at its best. If the printout 
doesn’t lock right, you may still have 
a handshaking problem that can only 
be resolved by the printer manu- 
facturer or computer dealer. 


Teletype versus 
Microspaced Printing 

You may wonder why Wordstar 
prints the file correctly when the 
printer operates as a Teletype-like 
device but loses characters when the 
printer is formatting output for a 
microspaced specialty printer like a 
Diablo, Qume, or NEC Spinwriter. 

This happens because specialty 
printers are sent a large number of 
extra characters to tell it to set the 
width of individual characters to 
justify the text. The extra characters 
cause the buffer in the printer to fill 
much more quickly with formatted 
output (occasionally causing the loss 
of some characters) than it does 
when the printer output is in the 
nonspecific (Teletype) mode. 

The problem of lost characters may 
not be discovered when there are 
only a few pages of text because 
there may not be enough text to fill 
the buffer, The larger the buffer, the 
longer it takes to find out that some 
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VIAGE YOUR COMPUTER 
PLUG IT IN RIGHT. 


INTRODUCING THE WIRE TREE "gm WE Ww. O The Wire Tree has four out- 
AC SURGE PROTECTOR, arm "D 4M lets and provides power surge 
FROM NETWORX* | ám. dh. protection that conforms to 
Power surges and voltage LA Mees EEE guidelines, 
spikes. Their causes can beas | It comes with a bracket to 
simple as someone opening mount underneath your desk 
your refrigerator, or running a | ortable and has a unique 
power tool, or switching on a cable support feature which 
fluorescent light. organizes your system's power 
But their results can be cords into a neat bundle and 
devastating. They can wipe moves them out of your way. 
out your computer's memory. And it lets you control system 
Even damage its sensitive cir- power from a single illumi- 
cuits. nated on/off switch. 


Thats why smart computer You've invested a lot of time and 
users protect their " money in your computer 
personal computers system. Protect that in- 
by plugging them vestment with The Wire 
into The Wire Tree from Tree. Ask for one at your 
Networx. local computer store. 


Reiter — Fillerad 


Wire Tree, Wire Tree. 


Networx, Brooklyn, N,V. 44237. (242) 824:7555 
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ITM is for those people who want straight 
talk about what software is available 
in the marketplace and want to buy it at 
the lowest prices. 
Expertise and low prices are just two reasons 

you should call ITM first. 

For complete information on the 8 other 
reasons call toll free today. 


We make software buying simple. 


800-334-3404 


415-284-1540 
canbe 


936 Dewing Ave.. Suite E 
Lafayette, CA 94549 
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characters are being lost. (Incorrect 
cabling is often the cause of this 
problem.) On the other hand, the 
faster the data transmission, the 
sooner the problem will show up. 
The quickest way to find buffering 
problems is to reduce the buffer size 
to the minimum and increase the 
data rate to the maximum. 

Some printers do not have the fea- 
tures the specialty printers have to 
produce elegant Wordstar printing. 
(See the sidebar "Necessary Printer 
Functions for Wordstar") The prob- 
lem stems from the two mutually 
exclusive printer-driver routines in 
Wordstar. The PDAIS routine re- 
quires that the printer understand a 
small but necessary set of com- 
mands, and if the printer does not 
understand even one of them, 
PDAIS cannot be used. The PTTY 
routine can be activated instead of 
PDAIS, but it has limited expanda- 
bility. The Wordstar overlay struc- 
ture prohibits PTTY and PDAIS from 
being stored in memory at the same 
time. 


Patching Wordstar 

Dot-matrix printing technology has 
produced a great variety of relatively 
low-cost printers suitable for IBM's 
Personal Computer. Each of these 
printers has a number of enhanced 
printing modes that people would 
like to use, but there has been little 
consistency in the implementation of 
these features. Also, very few of 
these printers can do all the things 
required by PDAIS. 

Some users have sent program 
patches (modifications) to Micropro 
that open up many of these printing 
modes for Wordstar use, and some 
patching packages are being mar- 
keted by firms other than Micropro. 
These patching techniques take one 
of the user-print functions, such as 
Control-PQ, and extend it to a three- 
letter control sequence. Doing this 
requires that every character be in- 
tercepted as it is being sent to the 
printer driver to see if it is, in this 
case, Control-P. If so, the patch must 
divert the next character to à new 
piece of code that checks it for ex- 
tended capability. These operations 
make use of a memory area called 
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S-100 STATIC MEMORY 
BREAKTHROUGH 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 


Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
Socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW $100 PRODUCTS COMING 
SOON: 
* DUAL8/16 BIT CPU BOARD 


* 128K B/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC RAM 


J1134 PF) TTL IPS 
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$629, 


48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 


SE | 


64K RAM, MODEL MM65K16S 

e 64K x 8-bit 

e Speed in excess of 6 MHz 

* Uses 150ns 16K (2K x 8) static RAMS 

e Ultra-low power (435 Ma. max. — 
loaded with 64K 

« Bank Select and Extended Addressing 

* A 2K window which can be placed 
anywhere in the 64K memory map 

* Four independentiy addressable 16K 
blocks organized as: 
— Two independent 32K banks or 


— One 64K Extended Address Page or 


— One 48K and one 16K bank for use 
in MP/M' (option) 

* Each 32K bank responds 
independently to phantom 

e 2716 (5V) EPROMS may replace any or 
all of the RAM 

e Field-proven operation in CROMEMCO 
CROMIX* and CDOS*. 

e Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 


[Lm E 
» IrThemoro" 
phd Merchant 


ui 
4666 Doolittle Drive 


San Leandro, CA 94577 
(415) 483-1008 
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FULL TWO-YEAR 
WARRANTY. 
[Se 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That’s standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 


16K x 8 Bit 16K STATIC RAM $169. 


Bank Select & Extended Addressing 

Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on any 5-100 8080, 4 MHz Z-BO or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 


'Cromix and CDOS are trademarks of CHOMEMCO. 
" P/M is a trademark ol Digital Research 
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Super Savings 


* 40-50% 


OFF LIST 


pees r 


All equipment w in factory cartons wilh manulac- 
tuvers’ warrenty. Prices subject lo change wilhoul 
nauce, Most ams in stock orc shipped as received 


NAT ONWIDE SERVICE, MOS? PRODUCTS 


SUPER WAREHOUSE 


KO, 804173 WALLINGFORD, CONNECTICUT 06492 
ORDER LINE ORDER HOURS 


203-265-1223 0:00 AM - 5:00 PMES! 


MONDAY-FRIDAY 


PHONE ORDERS FREE 


(ONE DOLLAR CREDIT FOR PHONE ORDERS) 
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MORPAT, and code placed in that 
area is not supported by Micropro. 
Furthermore, Micropro cannot com- 
mit itself to leaving MORPAT in the 
same place in future versions of 
Wordstar, so new versions of Word- 
star may require new versions of the 
printer patch code, A worse problem 
could be created if the user buys 
another program that connects to 
Wordstar through MORPAT, result- 
ing in a conflict that might mean that 
neither enhancement would work. 

Wordstar was designed for special- 
ty printers. Low-cost matrix printers 
can provide an inexpensive way of 
obtaining output from Wordstar, but 
will never be of the same quality as 
the engraved-print daisy-wheel and 
thimble printers. (Be aware, how- 
ever, that not all daisy-wheel printers 
can be used as specialty printers 
under Wordstar. If in doubt, ask 
your dealer.) 


Future Compatibility 

Many printer manufacturers are 
now conferring with software man- 
ufacturers before their printers hit 
the market. Software designers can 
Often detect and report hardware 
problems, incompatibilities, and 
design errors in printers in time to 
get them fixed before distribution. 
Printer manufacturers who disregard 
these offers of cooperative assistance 
run the risk of producing products 
that never perform satisfactorily in 
their intended roles. 

Cooperative assistance between 
printer and software manufacturers 
should help alleviate future compat- 
ibility problems among programs, 
printers, and computers. 
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Necessary Printer Functions 
for Wordstar 

In order to use all the features of Word- 
star, your printer must accept ail the com- 
mands Wordstar uses to position the 
platen. If any one of them is missing, your 
printer will operate correctly in Teletype 
mode only, a nonspecific mode that does 
not include advanced features, such as pro- 
portional spacing and subscripts. The 
user's manual for your printer should tell 
if the following commands are available: 


Set Horizontal Motion Index (HMI) 
Set Vertical Motion Index (VMI) 


These commands set the character width 
and line height without causing direct mo- 
lion. HMI is given in 120ths of an inch, 
VMI is given in 48ths of an inch. An in- 
crement of 1/60 inch is also allowed, but 
results are not as satisfactory, The printer 
must also have minimum and maximum 
values for these commands. The command 
must take effect immediately with no 
restrictions on setting or resetting within 
a line. For example: 


Print left to right (LTR) 
Print right ta left (RTL) 


There should be explicit commands for | 
each direction. Bidirectional printers 
without these options may work, but you 
should check with Micropro. Explicit com- 
mands include: 


Space 


Backspace 
Carriage Return 


These must operate in conjunction with 
printing direction and the setting of HMI, 
If RTL printing is in effect, a carriage 
return should set the printing mode te 
LTR. Some printing directions are: 


Linefeed 
Reverse linefeed 
Reset printer 


If a software Reset is not available, a 
command that returns the printer to the 
power-on state must be supplied. Such a 
command string must not exceed 16 bytes. 

Your printer may recognize other com- | 
mands, such as for shifting between rib- 
bon colors or changing fonts, but these 
must not conflict with the. required 
commands. 


DISCOVER THE DYSAN DIFFERENCE 


Four Reasons W 


isWorth $ 
Paying For 


I| 10096 Surface 
e Tested 


Only Dysan provides fully 
usable diskette surfaces that 
are truly 10096 error-free 
across the entire face of the 
diskette. An exclusive on- 
and-berween the track rest- 
ing procedure guarantees 
error-free performance 
regardless of temperature 
and humidity distortions or 
slight head misalignments. 


Select from a complete line of premium 8" and 5'A" diskettes, 


a W | E i L $ L zu uw , 
SURFACE BEFORE BURNISHING 


oe bog 8 


Advanced 
Burnishing 
e Techniques 

Dysan's advanced polishing 
methods create a smoother, 
more uniform diskette sur- 
face. This results in better 
signal quality on each track, 
less wear on drive heads and 


reliable access to data after 
millions of head passes. 


in single or double densities, certified on one or both sides. 
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T SURFACE COATING 


Dy" 
e Lubricant 


Dysan's proprietary DY” 
lubricant complements the 
advanced burnishing pro- 
cess. Both maximize error- 
free performance while 
minimizing headwear. 
Optimal signal presence is 
maintained between the 
head and diskette surface 
during millions of write/ 
read interfaces. 


DY is a trademark of Dysan Corporation 


^y" LUBRICANT 


Auto-Load 
e Certification 


Dysan s unique quality 
control methods reflect 
technological leadership in 
designing, producing and 
testing precision magnetic 
media. Each diskette is un- 
erringly certified by Dysan- 
built, automated and 
microprocessor controlled 
certifiers. Your system and 
data base will benefit from 
Dysan's diskette reliability 
and unsurpassed quality. 


G4 Dysan 


CORP OR AT TON! 
Corporate Headquarters: 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551-9000 
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Take a close look at both and 
you'll discover the Novation Smart- 
Car™ modems give you everything 
you get with the Hayes Smartmodem 
— plus some critical extras. 


It's a draw. There's a lot of software 


for both. 

For the Smart-Cats, there's ASCII 
Express "The Pro,” Crosstalk 16," 
Transend "" and more that let you do 
virtually anything you'd like, No 
campromises. 


Place a call and your Smart-Cat 
knows what's going on every micro- 
second. Fail to get a dial tone? Your 
Smart-Car tells you right now, With 
Hayes, you can wait through an en- 
tire call-answer cycle — then wonder 
what went wrong. 


With special long distance tele- 
phone services, you must wait for 
dial tone part way through a long 


dialing sequence. The Hayes modem 
relies on a pause— which works if 
things go just right. Smart-Cat waits, 
detects the tone, then compleres dial- 
ing. It always works. 


The Hayes modem gives you a 
simple Repeat of the last command. 
Enter another command since you 
last dialed and you've lost the 
number. 

Smart-Cats give you both Redial 
and Retry Redial calls the last number 
dialed no matter what has happened 
in between. 

Retry keeps retrying on a busy 
signal. A handy time-saver. 


With Hayes, you need escape and 
re-entry codes due: on-line. With 
the Cats, just enter a single command 
—vr even string a bunch together. 
Smart-Cats follow them, then ge 
back on-line. No lost contacts. No 
lost data. 


The Hayes modem has only inter- 
nal self-testing. But the Cats do 


more. They also test the rest of the 
communications loop. At 1200 baud, 
the Cats can automatically run data 
over the line, through the other 
modem and back. You know if your 
modem is right. You know if the rest 
of the loop is right, too. 


Large Scale Integrated (LSI) cir- 
cuits—more and more logic on a 
smaller and smaller chip—is today's 
technology. It's the breakthrough 
thar has made personal computers 
possible. It eliminates all kinds of 
parts and adds all kinds of logic. 

Our LSI does something else ex- 
tremely logical. It cuts costs. 


The Smart-Cat 1200 is $100 less 
than the Hayes Smartmodem 1200, 
Now that's a lot smarter. 

Lower price, LSI technology, lots 
of software —and no waiting. You 
can see them now at your computer 
store and let your computer out 
tonight. 


How to make a smarter buy on 
smart modem 


SMARTER-CAT MODEMS. 


Novation, Inc., 20409 Prairie Street, eden Calma 91311 * (800) 423-5419 * In California: (213) 996-5060 


ASCII Expresu "Tha Pro" is a fradenark oF 
SSM Microcomputer Products, Inc. + Smart-Cat is at 


BY 


6 ioe trademark of Microstul lnc. » Transend is a trademark of 


4 d'(radename ol Hayes Microcomputer Products, Ino, 
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° Suggested retail prices 


In-Circuit Emulation 


for the Apple II Computer 


You can convert your Apple into a host for 
testing a target system's hardware and software 


Without doubt, the easiest method 
of debugging any microprocessor- 
based computer system is to access 
that system through its processor 
Socket. Using in-circuit-emulation 
(ICE) techniques, the most powerful 
diagnostic aids currently available, 
the processor of the unit under test 
(the target) is removed, and a second 
microcomputer system (the host) is 
linked to the target through the 
target's processor socket. 

Emulators are usually associated 
with expensive microprocessor devel- 
opment systems or equally expensive 
troubleshooting tools such as the 
Fluke 9010A (manufactured by the 
John Fluke Company of Everett, 
Washington). However with one 
simple circuit you can turn your 
Apple II into a host computer for 
emulation purposes. This allows it to 
test hardware and evaluate software 
in a target system based on a 6502 
microprocessor (or one compatible 
with the 6502). 

The Apple II in-circuit emulator is 
carried on one Apple card. A 40-con- 
ductor ribbon cable, terminated in a 
dual-inline plug, connects the ICE to 
the target microcomputer (see figure 
1) The ICE card gives the Apple 
limited emulation capability, allowing 
it to relocate any 2K-byte block of ad- 
dress space in the target system into 


by John D. Ferguson 


the normally free memory area at 
locations C800 through CFFF hexa- 
decimal in the Apple (see figure 2). 
The memory region observed in the 
target system is software selected by 
writing to an address-select latch. 
Because this selection is under pro- 
gram control, you can write routines 
in the host system to test the target 


system's entire memory map. 


With one simple circult 
you can turn the Apple 
li Into a host computer 
for emulation purposes. 


Test software can be written in 
either a high-level language, such as 
BASIC, or in machine code, and it 
can be directed at the main functional 
blocks within the target system: 
system buses, RAM (random-access 
read/write memory), ROM (read- 
only memory), and I/O (input/out- 
put) devices. 

Routines written in BASIC tend to 
be inconveniently slow for even the 
simplest tests. The more effective ap- 
proach is to write standard test 
modules in machine code and use a 
BASIC program to form an overall 
test strategy that sequences the tests 


and guides the user with recommen- 
dations if a fault is detected. 

In this article Ill describe test 
modules for exercising the system 
buses and testing RAM and ROM. I'll 
conclude with a case study that il- 
lustrates how the Apple ICE can be 
used to test Rockwell International's 
AIM-65 single-board computer. 


ICE Hardware 

Figure 3 on page 422 shows a cir- 
cuit diagram of the ICE card. Address 
lines AO to A10 together with control 
lines R/W, ġo» and RES pass direct- 
ly from the Apple to the target system 
via octal driver chips IC4 and IC5. 
However, address lines A11 to A15 in 
the target system are not obtained 
from their Apple equivalents but are 
instead generated by the block-select 
latch IC3. For selection of the five 
most significant lines in the target 
system, a control word is first writ- 
ten to this latch, which is clocked by 
the Apple I/O SELECT line. Hence, 
if the ICE was in slot 5, the following 
short program would set ATI to A15 
in the target system to zero: 


LDA #600 X sets A11 to A15 to zero 
STA C500 X activates the I/O SELECT 
line in slot 5. 


After the block-select latch is con- 
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ICE CARD 


im ERES 


TARGET SYSTEM APPLE COMPUTER (HOST) 


Figure 1: The processor is removed from the target system, which is then connected to the 
hast via a 40-conductor ribbon cable. 


TARGET SYSTEM APPLE If 
(HOST) 


0000 


1900 


2000 


3000 


4000 


5000 


6000 


7000 


8000 


9000 


A000 


80090 


cooo 


Doat 


E000 


FaQO0 


Figure 2: Any 2K-byte block of memory space in the target system can be mapped into the 
normally empty memory slot from location C800 to CFFF hexadecimal in the Apple. 
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figured, any read or write operations 
to memory locations between C800 
and CFFF hexadecimal in the Apple 
activate the address decoder chip [C1 
and enable the output of latch IC3, 
establishing corresponding addresses 
between 0000 and 07FF hexadecimal 
in the target system. 

The address decoder (IC1) also en- 
ables the octal transceiver (IC2), 
allowing data to be either written to 
or received from the target system. 
The decoder IC1 might seem unnec- 
essary because I/O STROBE is ac- 
tive low for addresses between C800 
and CFFF hexadecimal. However, 
close examination of I/O STROBE's 
timing shows that its low state ap- 
pears too late in the timing cycle to 
enable slow memory or I/O devices 
in the target system (see figure 4 on 
page 427). 


Test Software 

The software required for testing 
falls into two categories: (1) routines 
that exercise and test the various 
functional areas of the target micro- 
computer—its system buses, RAM, 
ROM, and I/O devices—and (2) the 
overall test program, which guides 
you through the test sequence, call- 
ing the functional tests and perform- 
ing the tasks normally performed by 
a fault-finding tree (i.e., pinpointing 
the source of the fault and suggesting 
a remedy—for instance, “replace 
IC28'—or initiating a new test to 
gather more information). 

The following section describes the 
functional tests, providing three 
routines written in 6502 assembly 
language. Each program operates on 
the memory window at locations 
C800 to CFFF hexadecimal between 
the Apple and the target system. 


Address and Data-Bus Toggle Test 

Before launching into complex tests 
of the system's ICs, test the integrity 
of the system buses. With a toggle 
test you can exercise the address and 
data-bus lines by alternately driving 
them high and low. Listing 1 on page 
427 shows such a test program, 
which starts by selecting addresses in 
the binary pattern 10101... in the 
target system. À dummy read is then 


made to address AAAA hexadeci- 
Text continued an page 427 


600 XL.. $199.00 
800 XL... SCALLS 
1200 XL. $499.00 
1400 XL . $CALL$ 
1450 XL. $CALLS 


1025 Printer....,... 5382.00 
1020 Cotor Printar , $245.00 
1027 Printer ...,.... $289.00 


EASTERN HOUSE 
Monhey Wrench 2 

PARKER BROTHERS 
$33.7 
Super Cobra R ,.,....... 933.75 
Astro Chase R...... 33.75 
Froggar Al... cccscscsee $33.75 
QOBert A ..,...... 2 P33.7 5 
Popeye R....... 2933,75 
Risk R DIDIDLITTITTTTTTT „842.75 
Chess A....... — 342.75 


800 48K ....$199.00* 


* efter 8100. rebate from ATARI cash price $299. 


810 Disk ....$399.00 | 
Lyco Computer Marketing & —— 


TOLL FREE 800-233-8760 


TO ORDER 
CALL US 


BLANK DISK 


ELEPHANT $8/SD.... $18.25 

ELEPHANT 85/DD.... $21.75 

KANGAROO SS/DD with 
storage case 


MAXELL MD Il 

DISK CASE inoids 10) $4 95 
DISK CASE inclds S50) S? B 75 
ROM CASE inolds 10) $19 75 


In PA 1-717- 


MONITORS 


PERCOM 


ANCHOR MARK | ..$79.00 
ANCHOR MARK il. $79.00 
HAYES SMART .. $239.00 
HAVES MICRO !! $309.00 


4 8115.00 
Ve $279.00 
T. g6R¢ te 


Apples Panic D., 
Choplifter ROM . wanda 


RANA 
n. DISK vien a 


Battle of Shilo 


| Tigers in the Snow.... 


Cosmic Balance 

Knights of the Desert, $26.76 
Battle for Normandy ., $26.75 
Germany 1885 


RANA 
DISK DRIVE 


ALIEN GROUP 


Poker Sam ..$24.95 | 


1010 Recorder 

410 Recorder ......«. 
810 Disk Drive 

1050 Disk Orive . 

850 Interface 


Ape V sm (mno: randa 


APPLE OUMPLING GX 
APPLE DUMPLING 64. . (16 Bufteg179.75 


INFOCOM 


MEL {ere ser tf 


CONTINENTAL Zork t, Ut, or We... sanea 
Home Accountant $51.75 osadiine 
Book of Apple Softwere . $16.75 


SONORO commodore 


Cardprinter / uM Lees. $499.00 HES 
Cardprint DM1.:....-... 8109.00 Tory C... erro Sedit T5 BB 
5 Slot Expansion 64.,...354.00 wes Gemes iC... 6948 | 


SINGLE DRIVE AT88 S1 ...$359.00 
DUAL DRIVE AT88 S2......$559.00 
| DRIVE with printer port ...$449.00 

\T88 Expansion Board ....$139.00 
DUAL HEAD 4481 ..........$575.00 


SINGLE DRIVE 40S1.......$529.00 
DD ON DRIVES .............SCALL 


HARD DISK DRIVES SCALLS 


HES 84 
Turtls Graphice f Ru... 849.75 
Haswriter R ... -- $38.75 
Attack of Mul Cem R.. 334.75 


| B Slot Expansion.... 


64 Write NOW, TTPTPP +... $439.00 
64 Mail NOW...... TITTT 
20 Write NOW... 


| 64 Keypad , 


Universal Cass. int....... $29.75 
Printer Utility. veasssveties $18.75 
sense 879.95 
3 Slot Expansion......... $24.05 
Vic 20/84 Printer in1,....$50.95 
SPINNAKER 64 


HES Games ti C eseeqgeee $14.75 | 


VIC Fonit Rom........... 

HES MON Rom. 

Turtle Graphica Rom .... 

HES Writer Rom ......... 

Shemus Rorm...... TITTTT 

Protector Rom .........* 

Robot Panic Rom $28 
BRODERBUND 64 

Serpentine ite cui) $26.75 


Chopliftar R,.........,... 832,75 

Seafox R. Li e 826.75 
PA RKER 20 

Frogger (ATM)... ...833.75 

QBert (ROM)... 9833.75 

- 533 15 


Klndercomp......ses (i 821.75 
Story Machina ...... e 9$ 6nd 

Face Maker .........* TITPM FE Ss 
Snooper Trooper........... $29.75 
Deita Orawing 


Turtle Tutor R,.,.......$29.75 
Turtle Trainer R 828.75 
Paint Brush R "evetabpe oS$23.75 
Benji Space Rescue D.$29.75 
Home Manager C/D . .$319.75 Tutankham irum. TT 


SAVE == PRI NTER 
GORILLA GX-100..............$199.00 
EPSON ............. $CALL 
GEMINI 10 .......$299.00 


PROWRITER...... — 00 
DEE eer 


EFD 160 Disk.......... 
8500 Letter O. Printer... 


-- $1589.00 
. $549.00 


PRINTMASTER.. 
SMITH CORONA TP1.. 
CITOH 86008 
STARWRITER 
OKIDATA 82 
OKIDATA B3 


in-stock items shipped within 24 hours of order. Personal 
checks require four weeks clearsnce before shipping. No 
deposit on C.O.D. orders. Free shipping on prepaid cash orders 
within the continental U.S. PA residents add sales tax. All 
products subject to avaliability and price change. Advertised 
prices show 4% discount offered for cash, add 4% tar Master 
Card oe Visa. DEALER INQUIRIES INVITED. 


ese 


CALL TOLL FREE 


800-233-8760 


In PA 1 717-327-1824 


TO ORDER 


or send order to 
Lyco Computer 
P.O. Box 5088 
Jersey Shore. PA 17740 
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TARGET PROCESSOR (EOF) 
soc 


DIT 
DET 
BST 
DAT 
B3T 
ozT 
Dit 
oot 


AIST 
ALT 
A13T 
AIT 
AILT 


Al0T 
AST 
ABT 
A?T 
AGT 
AST 
AAT 
A3T 


Tempeh - Banca —-6 piss) - — -e els) - à 
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IC 3 


74L3374 


cs 
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I/O SELECT 


+5¥ 
SUPPLY 


AIO 
AS 


AB 
A? 
AS 


AS 
Aa 
a3 


APPLE LO 
TOR 


-à-0---55556--8999999-1 


1 AM Me 


-- AAG- 


YOU DID IT! 
YOU VOTED U 


You have voted ComboPlus and SuperDrive the champion of the World Class 
competition in PC Worid’s user survey, winning as the best Combo Board and 
best Disk Emulator. We are honored. Thank You. As you know, ComboPlus 
gives you 64K - 256K expansion memory, a clock, a calendar, a serial port, 
and a parallel port all on a single board. SuperDrive, included in our 
SuperPak" system utility software package’, lets you simulate up to four 
electronic disks. Both help you get the most out of your IBM® PC. And both 
offer the exclusive AST "Plus" — our unsurpassed quality, reliability, after- 
the-sale-support, and overall design excellence — that comes with all our 
products. 


See ComboPlus and SuperDrive in PC Worid's display at the IBM PC Faire 
in San Francisco, and at PC '83 in Boston. See all the AST Number One 
IBM PC Add-Ons at your Computerland, Entre, 
Businessland and other computer stores world- 
wide. If your dealer doesn't have them, call us. 4/5 
We'll recommend ome who does. AST ( 218 
Research Inc., Irvine, California. (714) 540-1333. . ssn | 
TWX: 295370ASTRUR. RESERRCH INC. 
*SuperPak includes SuperDrive, SuperSpoo! and Clock Utility programs. 

IBM is the registered trademark of International Business Machines. 


J NUMBER ONE ADD-ON PRODUCTS FOR IBM” PC 


ents Computer System 


strum 


‘The IBM In 


IEM e 


Unique combination of features 


Unusual flexibility 
Attractive price 


Anew dimension in small computers. 


In its price range, the IBM Instruments 
Computer System offers higher 

di of function and petibus 
than other computers. 


For scientific, engineering and general 
computing applications, including instrument 
control and data acquisition, data analysis and 
communications, no other computer is like it. 

The IBM Instruments Computer System 
is based on the highest performance general 
purpose processor available. Modular design 
permits you to select a configuration to meet your 
present needs exactly. Provision for continuing 
enhancement and upgrading is built in. 


The inside sto 
i» 2 


Basic working memory 
is exceptionally large. When 
expanded fully, the IBM 
Instruments Computer System 
has up to 5 megabytes of 
working memory. 

You'll find more standard 
communications ports and mure 
connection modes than on other computers at or 
near the price. The optional integrated Analog I/O 
card further enhances connectability. 

You'll also find a priority interrupt driven 
system with 32 levels of interrupt and 4 direct 
memory access channels. 


The outside story 


This is a computer that people find simple 
to understand and easy to use. Up to three 
interface modes (two programmable keypads and 
a keyboard) provide a wide range of choices for 
interacting with the system. Operation is from 
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menu or by simple direct command. 

The system provides integrated high 
resolution graphics on a CRT. Hard copy is 
supplied by an optional high resolution 4-color 
printer/plotter using plain paper. These high 
levels of resolution are standard from IBM 
Instruments, extra on others. 

Optional diskette and disk drives provide 
up lo 44 megabytes of on-line storage. 

A real-time, multitasking operating system 
and a wide range of programming support 
enhance the usability of the system. 


The value story 


The IBM Instruments Computer System 
van grow easily; you can acd options yourself. 
Your initial investment is protected. 

Starting at $5,695, this system gives you 
outstanding power, capacity and performance for 
the money. 


SPECIFICATIONS, IRM INSTRUMENTS COMPUTER SYSTEM 
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D IEEE-AB8 hus Keyboard snd 

9 Pumilel 1/0 evptula 
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Processor Communicntlons 
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Working Memury 

8 Upto 28K bytes of 
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& [2B lytes nf RAM keylonansd plus 10 
vApandahlo in 2560K TY d 
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Display Sereen 


* Trademark of Moonie, Im. 


We'd like to tell you more about it. 
Simply call 800-243-7054. In Connecticut, 
call 800-952-1073. IBM Instruments, Inc., 
Orchard Park, Box 332, Danbury, CT 06810. 
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Text continued from page 420 
mal, placing the high, low, high, low 
pattern on the target-system bus. The 
select latch is again accessed and ad- 
dresses in the binary pattern 
01010 . . . are selected, followed by a 
dummy read to location 5555 hexa- 
decimal, thus complementing the 
previous address-bus pattern. This 
procedure is repeated 256 times 
before a similar test pattern is started 
on the target system's data bus. 

Exercising the system buses with 
this pattern allows the operator to 
determine, using an oscilloscope or 
logic probe, whether each line in the 
target system is drivable (i.e., no lines 
are stuck high or low) and whether 
each line is continuous from its 
source (the processor socket) to its 
destination on each chip. 

À more complex test could also 


check for shorts between lines by in- 
jecting a characteristic frequency or 
pattern onto each line. You could 
then use a frequency meter or oscil- 
loscope to check for corruption be- 
tween lines. 

Toggling the system buses 256 
times does not allow enough time for 
checking even one circuit node. The 
short routine below illustrates how 
the bus test (BTEST) is used in the 
test sequencing program: 


180 PRINT "BUS TESTING— 
PROBE TARGET SYSTEM 
BUSES" 

190 PRINT "(PRESS SPACE FOR 
NEXT TEST)" 

200 CALL BTEST 

210 IF PEEK (- 16384) < « 127 
THEN 200 


Listing 1: Toggling all address and data-bus lines. 


SOURCE FILE: APPTOG 


By placing the test within a loop that 
also checks the keyboard, the test 
repeats until you press the space bar, 
signaling that further testing isn't 
needed. 


$o CLOCK l / l / \ 
ADDRESS Y y 


170 STROBE \ / 
CS FROM IC1 
(74LS138) 


Figure 4: Relative timing of the Apple slot 
signal I/O STROBE and the CS signal from 
ICI. Note that the I/O STROBE signal occurs 
too late for use in selecting the target ad- 
dress bus. 


0000: l EEOSE era eee a D QUEE B a ee are 
0000: 2 ;ADDRESS AND DATA BUS TEST 
0000: 3 ; TOGGLE ADDRESS BUS AAAA-5555 
0000: 4 ; 256 TIMES 
0000: 5 ; TOGGLE DATA BUS AA-S5 
0000: 6 ; 256 TIMES 
0000: 1 a ed a a ee A EE: 
0000: 8 ; 
CS00: 9 SELECT EQU $C500 ;2K SELECT LATCH 

NEXT OBJECT FILE NAME IS APPTOG.OBJO 
2100: 1o ORG $2100 
2100:A2 00 lì LDX $00 :SET COUNTER TO ZERO 
2102: 12 ;EXERCISE ADDRESS BUS 
2102:49 AA l3 ABUS LDA /5AA SELECT ADDRESSES 10101 XXX 
2104:8D 00 C3 l4 STA SELECT 
2107:AD AA CA 15 LDA SCARA AE ARAA ON TARGET BUS 
2410A:A9 55 16 LDA #$55 ;SELECT ADDRESSES 01010XXX 
210C:8D 00 C5 17 STA SELECT 
Z10F:AD 55 CD I8 LDA $CD55 JE 5555 ON TARGET BUS 
2112:CA 19 DEX 
2113;D0 ED 20 BNE ABUS ;REPEAT 256 TIMES 
2115: 21 ;EXERCISE DATA BUS 
2115:49 00 22 DBUS LDA #300 SELECT ADDRESSES 00000XXX 
2117:8D 00 CS 23 STA SELECT 
211A:AS 55 24 LDA #355 701010101 ON DATA BUS 
211C:8D 00 C9 29 STA $Cg00 70100 IN TARGET SYSTEM 
2l1F:A9 AA 26 LDA #SAA ;10101010 ON DATA BUS 
2121:8D 00 C9 27 STA $C900 10100 IN TARGET SYSTEM 
2124:CA 2B DEX 
2123:D0 EE 29 BNE DBUS ;REPEAT 256 TIMES 
2127:60 3D RIS TOGGLING COMPLETE 
"** SUCCESSFUL ASSEMBLY: NO ERRORS 
2102 ABUS 2115 DBUS C500 SELECT 2102 ABUS 
2115 DBUS C500 SELECT 
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RAM Checkerboard Test 

The basic strategy for testing RAM 
requires writing a test pattern into 
memory, reading it back, and check- 
ing that both the write and read 
operations were successful. Many 
different test patterns can be used; 
each is sensitive to particular failure 
modes of the memory. One popular 
pattern that provides in a reasonable 
amount of time a test of the read/ 
write capability of every bit in the 
RAM is the checkboard test pattern 
(see figure 5). 

Listing 2 shows this RAM test pro- 
gram. In it, a RAM location is 
selected and 55 hexadecimal (01010101 
binary) is stored in the location and 
then read back and compared. If the 
comparison fails, the test terminates 
with the Apple displaying a RAM 
failure message. If the comparison 
passes, the location is then tested 
with the complementary pattern AA 
hexadecimal (10101010 binary). The 
test then moves on to the next loca- 
tion and continues until all locations 
within the window (C800 to CFFF 


Bible study atd& from Bible Research 
Systems include the com- 
plete KJV Bible text on 
disks, THE WORD pro- 
cessor can search the 
Scriptures for any word or 
phrase. Any portion of the 
Bible can be printed or 
displayed. Create your own 
library of research materials 
or use ours, called TOPICS. 


Figure 5: Checkerboard-lesting RAM. Alter- 
nate bits are set to 1 and 0 and checked. The 
pattern is then reversed and checked before 
moving off to the next row of cells. 


hexadecimal) have been exercised 
and tested. 

Before the RAM test in the main 
test program is called, the memory- 
select latch should be written to, 
moving the RAM to be exercised in- 
to the ICE test window. For example, 
the following program would test 


TOPICS contains cross-reference indexes on over 200 
of the primary subjects discussed in Scripture. 


Bible Research Systems applies computer technology 


ro personal study of the Scriptures. 
TOPICS _ Bible Research Systems THE WORD 
$49.95 ura cT processor 

(512) 835-7981 $199.95 


Plus $3 poscage/handling 


Requires APPLE I+, [BM-PC, TRS8O-III, OSBORNE, KAYPRO, or CP/M 8" 
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RAM from 0800 to OFFF hexadecimal 
in the target system: 


250 PRINT "RAM TESTING 
0800—0FFF" 

260 POKE SELECT, 08:CALL 
RAMTEST 


ROM Signatures 

The usual method for testing 
ROMs involves forming a checksum 
byte based on a sum of all the data 
within the ROM. However, faults 
could be concealed by several errors 
that cancel each other out. A tech- 
nique that is more sensitive and less 
likely to mask errors involves per- 
forming a cyclic redundancy check 
(CRC) on the ROM contents. It origi- 
nated in data communications, but 
more recenily it's been used in 
signature analysis, a relatively new 
troubleshooting tool pioneered by 
Hewlett-Packard. Like most jobs in 
computing, the cyclic redundancy 
check can be evaluated by either 
hardware or software. The hardware 
model proves the simplest to 
illustrate. 

Figure 6 on page 435 shows a typi- 
cal CRC evaluation circuit using a 
16-bit linear shift register with feed- 
back. Each bit of data is fed serially 
into the register. When the data 
stream ends, the final binary pattern 
remaining in the register forms the 
4-digit cyclic redundancy check. The 
feedback paths effectively form a sum 
to the base 2 between the data fed 
back and the new data entering and 
ensure that every bit entering the 
register contributes toward the final 
CRC or signature. 

An equivalent software routine is 
presented in listing 3. In this scheme, 
each byte from the ROM under test 
is fed serially (bit 0 to bit 7) to the 
subroutine FEEDBACK, which per- 
forms a sum to the base 2 of bits 15, 
I1, 8, and 6 within the register and 
the incoming bit. When 16,384 (2K x 
8) bits of data have entered the feed- 
back algorithm, the pattern remain- 
ing in locations SIGH and SIGL 
forms the final signature. 

To enable checks to be made on 
ROMs containing more than 2K 

Text continued on page 435 
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Che Computer Times 


business 


VR DATA CORPORATION 
ANNOUNCES: 


THE PRICE WAR IS OVER !! 


* * k * 
FOUR STAR EDITION 


HARD DISK IlII*4 y 
5 MEG 
WINCHESTER P 


1590.00 


HD-505 WINCHESTER 


5+5 Meg System 


15 Meg System 1449.00 
15+15 Meg System 2299.00 


10 Meg System 1249.00 
10+10 Meg System 1999.00 


*Hard Disk lil includes up ta 2 full height Winchester disk 
drives, heavy duty enclosure, disk controller, field praven 
power supply, [/O adaptor, and applicable cabling. 


*Hard Disk HI is available directly from the factory only. 


Compact, High Density, Low Profile, 
Low Power, Sub-Mini Disk System 


SAVE $90 on 5+5 Meg 
(Fixed/Removable) Package 


Packages includes: 


HD-505F (Master) Fixed 5 meg 1395.00 
HD-S05R (Slave) Removable 5 meg 1095.00 
HARD DISK II & HD-505 Erio h t A HD-505R vind! 
ADAPTOR MODULES: TOTAL 2490.00 


ER A^ ETE Il e* The NEW HD-505 Winchester Systems are available through 
XEROX 820* XEROX 72 1I* quality Computer Stores everywhere. If yours doesn't have 
FRANKLIN* LNW-80 i the HD-505 from YR DATA, tell them to get it. 

TRS-86 MODI LNW-II 


TRS-80 MOD Ill TRS-80 MOD 4 


OTHERS TO BE ANNOUNCED 
*AVAILABLE 3RD QUARTER 1983 


MASTER unit includes: enclosure, switching power supply, 
disk drive, controller, host adaptor, applicable cabling. 
SLAVE unit includes: enclosure, switching power supply, 
disk drive, applicable cabling. 


= Toll F ree e 800-345-8102 


without 


Published prices reflect cash discount. All prices are subject loe 
k III and 


notice. TRS-#0 and TRSDOS are eei of Tandy Corp. 
HD-505 are trademarks of VR DATA CO 

$:30 àm-? pm EST Mon-Fri., Sat AR pai i 

CABLE " -VRDATA" TELEX 845-124 


All VR DATA products are tested, burned-in, and retested. We're sa proud of 
pur quality control that we aller an optional unconditional extended warranty 
covering full costs of parts and labor on all VR. DATA products. 


(215) 461-5300 
NR... dat a 777 Henderson Blvd., à s mae 
Folcroft, PA 19032 1-405-623-8664 
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Listing 2: A program to checkerboard-test RAM 


SOURCE FILE: APPRAM 


0000: 


0000: 


----- NEXT OBJECT FILE NAME IS 


2090: 

2090: 

2090: A9 00 
2092:85 08 
2094: A8 
2095:A9 C8 
2097:85 09 
2099: A9 55 
209B:91 08 
209D:D1 08 
209F:FO 03 
20A1:4C BC 20 
20A4:A9 AA 
Z0A6:91 08 
20A8:D1 08 
20AA:F0 03 
20AC:4C BC 20 
20AF:E6 08 
20B):D0 E6 
20B3:E6 09 


20BC:A2 00 
20BE:BD DS 20 
20C1:20 ED FD 
20C4:EB 
20C5:E0 OF 
20CT:DO F5 
20C9:A5 09 
20CB:38 
20CC:E9 CB 
20CE:20 E3 FD 
20D1:20 8E FD 
20D4:60 

20D5: 

20D5:A0 C5 D2 
20D8:D2 CF D2 
20DB:AO CF CE 
20DE:AO0 DO CI 
20E1:C7 C5 AO 


Q o O 2 0) Ui bh W B e 


[ x] 


n 
12 
13 
j4 
15 
16 
17 
i8 
19 
20 
2) 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3l 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4l 
42 
43 
44 
45 
46 
47 
48 
49 
S0 
51 


y * 


SPSS ATSEP TEST t*oupeopitvuóésbuu4dabàzrdathbédttàutk*bkRtüttbttwrbbttetobée?ossoveseovtoosathtbtéóktottwve 
? 


;PROGRAM TO CHECKERBOARD TEST RAM 


; (C800-CFFF) 


,9999*990**2958944€€9haànà444RÁÁhdb bé Ohábtététthbáétéetdtattbaktsttórocotddtbubtdhteovttt?rtbtovvtbeto 
Li 


COUT 
CROUT 
PRHEX 
POINT 


i 
APPRAM.OBJO 


START 


OK 


OK] 


EQU 
EQU 
EQU 
EQU 


ORG 


i 
‘ERROR DISPLAY ROUTINE 


ERROR 
NEXT1 


;ERROR MESSAGE 


MESS 


*** SUCCESSFUL ASSEMBLY: NO ERRORS 
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$FDED 
$F DBE 
$FDE3 
08 


$2090 


#00 
POINT 


(POINT), Y 
(POINT), Y 
OKI 


;CHARACTER TO SCREEN 
;:C-RETURN TO SCREEN 
;OUTPUT HEX DIGIT 
;POINTER 


;POINT TO C800 


‘START TEST WITH 55 

sO LORE 

:READ BACK AND COMPARE 
‘DISPLAY ERROR MESSAGE AND END 
SNOW TRY AA 

‘STORE 

“READ BACK AND COMPARE 


;DISPLAY ERROR MESSAGE AND END 
(NEXT LOCATION 


;END OF BLOCK?(CFFF) 
TEST COMPLETE 


;POINTER FOR MESSAGE 
;MESSAGE TO SCREEN 
;NEXT CHARACTER 
;MESSAGE COMPLETE? 


;FAIL ADDRESS TO SCREEN 


;C-RETURN TO SCREEN 
; AND FINISHED 


ERROR ON PAGE " 


It’s as simple as AB C... 
Converse offers you a very 
versatile, packed-with-features, 
communications package for CP/M, 
MS-DOS and Apple DOS systems. 


|! Converse 
Gets Them 
[zi Together 


Converse is a unique file transfer and 
telecommunications program for the 
non-technical as well as the professional user. 


Converse features include: 


* Compatible with auto-answer and auto-dial modems 
© Terminal Mode operation with data capture option 
* Error detection with automatic retransmission 

* Remote operation mode 

e Multiple file transfer with wild card option 

e Status display 

* Display of transmitted data stream in ASCII or HEX 
* Completely menu driven for non-technical user 

* Flexible software interface 

e Multi-CPC licensing agreement 


Ideal for multi-computer environments: dealers, software developers, clubs and schools. Whether you own Apple, IBM, 
Osborne or any other personal computer, Converse is the vital communications link that gets them together. 
Disk and manual confiqured for Apple Dos, CP/M or MS-DOS $145.00. 

For any two of the above operating systems $195.00. Order your Converse today. 


Order Desk: (609) 854-5228 Technical Information: (609) 854-5234 


PROFESSIONAL SOFTWARE PRODUCTS 


Sentry Plaza Office Bldg. / 216 Haddon Ave. Suite 503 / Westmont, NJ 08108 


Circle 388 on inquiry card. 


W DOES 1 —50? 


With SUPER STAR...The First S-100 Computer 
To Use a 5 MB Removable Cartridge. 


Advanced Digital's new SUPER 
STAR' is the first of a family of 
S-100-based computer systems to be 
equipped with a 5-1/4" 5-MB Fixed/ 
5-MB Removable Cartridge Win- 
chester disk drive (10 MB on-line 
storage capacity) as standard. Now 
you can have the capacity ot up to 
50 floppy diskettes and the speed 
and convenience of 100% backup 
using the industry-standard Dysan 
5-MB cartridge. 

SUPER STAR is the ideal system 
for business, professional, and educa- 
tional applications. Its CP/M* 
operating system (standard) gives 
you access to a vast library of readily 
available software programs. The six- 
slot motherboard allows plenty of 
room for expansion. 

And as your business grows, 
SUPER STAR can grow with you. If 
you need more memory, just plug it 
in. SUPER STAR is based on the 
5-100 IEEE standard. To add more 
users, simply add Advanced Digital's 
SUPER SLAVE'M processor boards 


*CP/M ix a trademark of Digital Research Corp. 
TurboDOS is a trademark of Software 2000 Inc. 
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and TurboDOS* operating system. 

Now you've got an extremely power- 

ful, multi-user, multi-tasking, multi- 

processing SUPER STAR computer 

system for up to four users. 
SUPER STAR is truely a Super 

computer system. Look at these 

outstanding features: 

e New Slim-Line Profile 

* 6-1/4", 10-MB Winchester Disk 
Drive, 5-MB Fixed, 5-MB 
Removable Cartridge 

e 5-1/4", Half-High, 48TPI Floppy 
Disk Drive (Osborne Format 
Compatable) 

s Six Slot Motherboard 


SUPER STAR, SUPER SIX, SUPER SLAVE are 
trademarks of Advanced Digital Carp. 


Switch-selectable 110/220V Power 
Up to 4 Users With SUPER 
SLAVES And TurboDOS 

CP/M Operating System Standard 
One Year Warranty 


SUPER STAR is the perfect sys- 
tem for applications requiring large 
data storage capacity, speed, per- 
formance, reliability, and dependable, 
convenient back-up capability. And 
at a suggested retail price of $5,000, 
SUPER STAR is a SUPER VALUE. 

See the entire Advanced Digital 
product line, including the new 
SUPER STAR, at your local, quality 
computer dealer or contact: 


5432 Production Dr., 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 

Telex: 4722065 ITTSCSMA 


For Europsan Distributor, contaet: (714) 891-4004 
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SUPER SIX 


SUPER SIX, THE FIRST 6MHz S-100 SINGLE BOARD COMPUTER 


SUPER SIX FEATURES: 
* 128 KB of Bank — 


EPROM 

* 5-100, IEEE 696 
Compatible 

CHM is a trademark of Digital Research Carp. 


TurhbaDOs ià a trademark of Software 7000 (ac. 
SUPER SIX and SUPER SLAVE are trademarks ol 


selectable RAM 

6 MHz, Z-80B CPU 
DMA Controller 

6 MHz, Z-80B DART 
(2 Serial RS-232 Ports) 
6 MHz, Z-80B PIO 

(2 Parallel Ports) 

6 MHz, Z-80B CTC 
(Clock Timer) 
Double/Single Density 
Floppy Disk Controller — 
Supports 8" and 5-1/4" 
Drives Simultaneously 
2/4 KB of Monitor 


Advanced Digital Corp. 
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SUPER SIX & CP/M'" 3.0 
A PERFECT MATCH 


Advanced Digital has found the 
perfect match to its powerful, 
high-speed SUPER SIX single 
board computer. It's Digital 
Research's new CP/M 3.0. 
Because of SUPER SIX's 128 
KB of RAM, it is the only 
S-100 board to support CP/M 
3.0 in the banked mode; or run 
CP/M 2.2 with 64 KB of extra 
buffer. 


SUPER SIX & TurboDOS™ 
ANOTHER PERFECT MATCH 


When you combine the 
TurboDOS multi-user operating 
system with the 6 MHz SUPER 
SIX, you'll find your system 
running 1-1/2 times faster than 


TO SUPPORT BANKED CP/M™ 3.0 


TurboDOS 


psum ‘cian 
AN Mere == 
ue Tros m 


before. Add the 4 MHz or 6 
MHz SUPER SLAVE'" 
processor boardís) and you will 
have the fastest multi-user, 
multi-processor system available 
today. 


See the SUPER SIX at your 
quality computer dealer or 
contact: 


5432 Production Dr., 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 

Telex: 678401 TAB IRIN 


3M introduces the 
Purrrrrrrsonal Printers. — 


uir TN av " 


Quiet, high-quality printers at prices that won't 
scratch holes in your pocketbook. 


$299, manufacturer's 
suggested retail price, for a 
printer that puts 80 columns 
of full-size text, 136 columns 
ol compressed print, and 
computer-generated graphics 
on crisp white paper. Or $249 
for the 40/80-column model. 
Price is about the only way 
that our new 3M Silent PC 
Printers draw attention to 
themselves. At home or in the 
office, they're virtually 
inaudible since their non- 
impact electronic printing 
elements skim across the 
paper with none of the 
monkeylike chatter that you 
hear from ordinary matrix 
printers. Result: Less 
distraction for you, and less 
disturbance to others. 


Our Silent PC Printers differ 
from most other sensibly- 
priced printers in another way, 
loo. They print sharp, black 
characters from one end of 
the paper roll to the other, 
since there's no ribbon to 
wear Qul. 

Maintenance is kept to a 
minimum since 3M Silent PC 
Printers have only two moving 
paris: the pinless printhead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 days 
on Printhead), and they're 
made in the U.S.A.by 3M, à 
company whose name is 
synonymous with quality. 

Both serial and parallel 
interfaces are available. For 
literature on 3M Silent PC 


3M Business Communication Products Division 
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40/80-column Sitent PC Printer 


Printers, and for the name of 
a dealer who can give you 

a demonstration, call 
800-328-1684 toll-free. 

(In Minnesota, call 
800-792-172) In Canada, 
call 1-800-268-9055 and ask 
for operator #11. Or, if the 
cat's got your tongue, mail 
the coupon instead. 


| | new 3M Silent PC Printers and 


| | Name 


ae 


Mail 10: BYT 9/83 


3M Business Communication 
| Products Division | 
| Atn.: G. Collins ] 
3M Center— Building 216-2N 
St. Paul, MN 55144 | 
l 
| 


[3 Please send literature on the 


| tell me where | can buy them, i 
C Fd like a demonstration soon. 


! 

— —Q 

| Tue MEE. 
f 

I 


| Company | 

| Address pH 
P l 
| u———— 

| | | 

| Slate Zip 

dl 


ee 


3M hears you ... 


text continued from page 428 


bytes, three routines are used. The 
NSIG (new signature) routine resets 
the shift register pair SIGH, SIGL to 
zero and forms a signature on 2K 
bytes of ROM. In CSIG (continue 
signature), the shift register is not 
reset to zero at the start, thus allow- 
ing a continuation of a signature for 
ROMs greater than 2K bytes. The 
DISPLAY routine shows the contents 
of the shift register pair SIGH, SIGL 
in hexadecimal form. 

The following listing shows how all 
three routines can be used to evaluate 
the signature of a 4K-byte ROM 
located at BOO0 to BFFF hexadecimal 


in the target system: 


320 REM BO HEX IS 176 
DECIMAL 

330 POKE SELECT,176 

340 CALL NSIG:REM FIRST 2K - 
BYTES 

350 REM B8 HEX IS 184 
DECIMAL 

360 POKE SELECT, 184 

370 CALL CSIG:REM CONTINUE 
WITH NEXT 2 BYTES 

380 CALL DISPLAY:REM 
DISPLAY FINAL SIGNATURE 


Implementing a Test Program 
The Apple ICE described here can 
be used with a wide range of 6500 
microcomputers designed to run at 1 
MHz if all the onboard circuitry is 
controlled by the processor's ¢, clock. 
The AIM-65, for example, provides 
an ideal target system, containing as 
much as 4K bytes of RAM, 20K bytes 
of ROM, and a wide range of IO 
devices—two 6522 VIAs (versatile in- 
terface adapters), a 6520 PIA (periph- 
eral interface adapter), and a 6532 
RIOT (RAM input/output timer). 
Figure 7 provides an overview and a 
memory map of the AIM-65, and a 
test sequence is shown in listing 4 on 
page 443. The program begins by 
testing the system buses, followed by 
a RAM test on the 4K bytes of RAM 
and a ROM test that forms signatures 
for each of the five system ROMs. 
The test sequence concludes with a 
check on the user 6522 VIA. For this 
test, the ports are linked together 
Text continued on page 444 
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(6a) 


——-—LEn 


DISPLAY ] 


- a A 


FROM NODE 
UNOER TEST 


Wm ses 


(6b) lsi BYTE 2ad BYTE 3rd BYTE ath BYTE 5th BYTE ETC. 


LOGIC 1 — — oem — — 


Logic 0 — os 


Figure 6: A feedback shift register can be used to form a cyclic redundancy check of ROM 
(6a). Data from ROM is fed in bit-serial (bit O to bil 7) byte-serial form into the shift register (6b). 


INTEX:TALKER" 


TEXT TO SPEECH SYNTHESIZER 
THE NEW PRICE/PERFORMANCE STANDARD 


Available at the board levei INTEX- 
TALKER can be easily customized for 
your application. Nothing is pored 


The new INTEX-TALKER features 
professional voke quality, undirmted 
vocabulary and automatc inflecion 
control buk- text-to-phoneme 
algonthm pronounces the 1000 most 
commonly used words with an accuracy 


At only 5345 compare these additional 
features: 


ater than 96 percent s. 64 inflection levels [automatic or 
NTEX-TALKER can speak or spell any ASCII manual cantrol) 
text including uaton. 2.7 K character buffer 
8 K bytes of user ammable RS232C and Parallel connectors 


Spelling and phoneme access modes 
Adjustable baud rares (75-9600) 
Built-in speaker option 


me are provided, Use INTEX- 
TALKER as a dedicated conrrolier-or 


store up to 1000 special words or 
phrases. A 2 7 K character buffer can be 
used for downloading user pragrams. 


Complerety self-contamed-requires no 
overhead 

s 5 octaves of music 

a Available at board level in OEM 
quantities 


For More information 

Vente or call us at [313] 540-7501 to 
order or request our product brochure 
Visa or Master Charge accepted. 


intex Micro Systems Corporation 
725 5. Adams Rd - Suite L-8 
Birmingham, Michigan 4801 
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EF CONNECTOR EXPANSION CONNECTOR 


ma ps 
en e| "l2 
=| S| IZ Lz: 
= o «e x = 
m — — E 
TELETY DUAL AUDIO - rit 
b uel CASSETTE ~ 4 e| Sj že 
INTERFACE EI 3 4 Sl as 
ac be 
Ol iu o| of > 
ü m a <j Sw 


READ / WRITE 
RAM MEMORY 
[IK OR 4K) 


SYSTEM 
R6522 VIA 


USER - DEDICATED 
H6522 YIA 


PRINTER 
INTERFACE 


PROM / ROM 
EXPANSION SOCKETS 
{UP TO 12K ) 


20-COLUMM 
ALPHANUMERIC 
THERMAL 
PRINTER 


ADVANCED 
INTERACTIVE 


MONITOR 
(BK) 


R6532 
RAM -1/O- TIMER 


DISPL AY 
INTERFACE 


KEYBOARD 
INTERFACE 


20-CHARACTER 
| ALPHANUMERIC 
DISPLAY 


54-KEY 
TERMINAL STYLE 
KETBOARD 


Dood 


DIFF 
0400 


97FF 
DBOO 
DBFF 
DCOD 


OFFF 
1000 


?FFF 
8000 


BFFF 
5000 


SFFF 
ADOD 


AFFF 
BOOO 


BFFF 
C000 


CFFF 
D0OQU0 


DFFF 
Eooo 


EFFF 
F000 


FFFF 


1K BY 8 RAM 
(Z7, Z18B) 
iK BY 8 RAM 
(C211. Z12) 
IK BY & RAM 
(£5.27) 


1K B' 8 RAM 


USER- 
AVAILABLE 
EXPANSION 
ADDRESS 


AlM 65 
lf AND RAM 


BASIC ROM OPTION 
{ ZZ&) 


— e — — a— eee eee 


BASIC ROM OPTION 
(Z225) 


ASSEMBLER ROM | 
OPTION (Z24) 


MONITOR ROM 


MONITOR ROM 
(222) 


T APPLE O EAGLE O IBM, PC C) NORTHSTAR O TRS-80 Il 8” C] OSBORNE CI FRANKLIN O STANDARD CP/M 8" 


from our 


SOFTWARE 
RENTAL LIBRARY 


You can now RENT the most popular software available for just 
20-25% * of Manufacturers’ Retail Price 
e Eliminate the risk—rent first! 


e 100% of rental fee applies toward purchase 


HEATH/ZENITH 89 8" 


e All purchases are 20% Off of Manufacturer's 
Suggested List 

e Rentals are for 7-days (plus 3 days grace for return 
shipping) 


SPECIAL INTRODUCTORY OFFER 


There are now 2 different plans to choose from: 


Join the Game Group, $25.00 per year | Join the Business Group, $50.00 per 

and rent as many games as you like for | year and rent as many business applica- 

only 20-25% of Mfrs. Sugg. Retail Price* tion programs as you like for only 
mmumee 3e | 20-25% of Mfrs. Sugg. Retail Price* 


REMEMBER, THESE ARE NOT DEMOS, BUT ORIGINAL 
UNRESTRICTED SOFTWARE PROGRAMS 


(complete with manuals in original manufacturers’ packages) 
To Immediately Order, or for more information: 


UNITED COMPUTER CORP Toll Free CALL 1-800 992-7777 


in California CALL 1-800 999-8888 


439031 1v43N39 O TIOuAYd O TVLN3Q O 1v2Ig3W (C1 S133HS Qv33idS [7] ONILNNOSDY O SS3aNISNE O saluiiun C Suadidwo» D SaWYD LI 068 xoyax 


ACCOUNTS PAYABLE C] MAILING C SPELLING O COMMUNICATIONS D REAL ESTATE O TAXES D STOCK MARKET C] INVENTORIES 


— hy. Calorie In L.A. County CALL 1-213 823- an 
nT... Canadian Orders Welcome es AMERICAN i 


EDUCATIONAL O ACCOUNTS RECEIVABLE O WORD PROCESSORS) DATA BASESC LANGUAGES O aa 
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Listing 3: A progmm to evaluate ROM signatures. 


SOURCE FILE: APPSIG 


naa eras ee a ae ee paeeenes 


POS A SEES EOET SEPTATE ME TET ET OR STE Sh nuts aháaktékttbàdbtbàtbétothó»p)?ehabehbsenetebhtateaestcateant 


0000: 1 
0000: 2 ; PROGRAM TO EVALUATE SIGNATURE 
0000: 3 ‘OF 2KBYTE BLOCK (C800-CFFF) 
0000; 4 ;EACH BYTE IS SERIALIZED BITO-BIT7 
0000: B ; 
0000: 6 ; 
0000: 7 ; 
0000: 8 

NEXT OBJECT FILE NAME IS APPSIG.OBIJO 
2000: ORG $2000 
1900: id COUNT EQU $1900 
1801: 11 SIGL EQU $1901 
1902: 12 SIGH EQU $1902 
0008: I3 POINT EQU $0008 
1903; 14 TEMP EQU SIGH +1 
PDDA: 15 PRBYTE EQU $FDDA 
FDBE: 16 CROUT EQU $FD8E 
2000: I7 
2000: A9 00 18 START LDA #00 
2002:8D 01 18 19 STA SIGL 
2005:8D 02 19 20 STA SIGH 
2008:A9 00 21 WSTART LDA #00 
200A:85 08 22 STA POINT 
200C: AB 23 TAY 
200D:A9 C8 24 LDA #3C8 
200F:85 09 25 STA POINT +1 
2011:B! 08 26 NBYTE LDA (POINT) Y 
2013:8D 03 19 27 STA TEMP 
2016:A2 08 28 LDX poB 
2018: AD 03 19 29 NBIT LDA TEMP 
2018:29 0l 30 AND pol 
2010:8D 00 19 3l STA COUNT 
2020:20 36 20 32 ISA FEEDBACK 
2023:6E 03 19 33 ROR TEMP 
2026:CA 34 DEX 
2027:D0 EF 35 BNE NBIT 
2029:E6 08 36 INC POINT 
202B:DO E4 37 BNE NBYTE 
2020:E6 09 38 INC POINT + 1 
202F:A5 09 39 LDA POINT + 1 
2031:C9 DO 40 CMP #3D0 
2033:B0 DC 4] BNE NBYTE 
2035:60 42 RTS 
2036; A3 : 
2036: 44 ; 
2036: 45 FEEDBACK ALGORITHM—SUMS BITS 
2036 46 ;:15,11,8 AND 6 WITH INCOMING BIT 
2036- 47 ;ON ENTRY 'COUNT' CONTAINS INPUT BIT 
2036: 48 ; 
2036:AD 02 19 49 FEEDBACK LDA SIGH 
2039:10 03 50 BPL NEXI 
203B:EE 00 19 5i INC COUNT 
203E:6A 52 NEXI ROR A 
203F:90 03 53 BCC NEX2 
2041:EE 00 19 54 INC COUNT 
2044:6A 55 NEX2 ROR A 
2045:6A 56 ROR A 
2046:6A 57 ROR A 
2047:90 03 58 BCC NEX3 
2049:EE 00 19 59 INC COUNT 
204C;AD 01 19 60 NEX3 LDA SIGL 
204F:2A £1 ROL A 
2050:2A 62 ROL A 
2051:90 03 53 BCC NEX4 
2053:EE 00 19 Bé INC COUNT 
2056:6E O0 19 65 NEX4 ROR COUNT 
2059:2E 01 19 66 ROL SIGL 
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‘STORE FOR SUM 
:CURRENT SIGNATURE LOW BYTE 


:CURRENT SIGNATURE HIGH BYTE 
‘BYTE COUNTER 

TEMPORARY STORE 

‘PRINT A HEX BYTE 

;GENERATE C-RETURN 


;ZERO SHIFT REGISTER 


WARM START 


;:START OF BLOCK C800 
;GET BYTE 

;FOR 8 BITS 

;BITO INTO COUNT 


APPLY FEEDBACK 
:READY FOR NEXT BIT 


‘BACK FOR NEXT BIT 
;NEXT BYTE 


;END OF BLOCK? CFFF 


TOP HALF OF SIG 
TTEST BITIS 


TEST BIT 8 


‘TEST BIT 11 


:BOTTOM HALF OF SIG 


TEST BIT 6 


;:SUM INTO CARRY 
{CARRY INTO BITO LBYTE 


Listing 3 continued on page 443 


Programming 

Leventhal Dvder #27-6 $18.95 

"The book ikat will probably get the 

reputation as being the 6502 Bibig” 
INTERFACE AGE 


6) 68000 Assembly Language 

Leventhal Order 862-4 $18.95 

Covers 68000 assembly language program- 
mang in the explscit delta: needed to tap the 
full potential of thes highty evolved 
microprocessor 


11) The 8086 Book 

Rector, Mery Order 829-7 $16.99 

- — -- 4-0 
DR. DOBES JOURNAL 


280 and 


28000 
are registered Irademarks of Zilog Inc. 


©1983 Osborne/McGraw-Hill 
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TIT Subroutines Ca 77 iia ee 
Leventhal, Saville Order 159-4 $17.95 the Apple Hi. 
Over 50 ready-o-use subroutines. Motiols Order 851-9 515.95 
Run programs hundreds of times laster 
and use less memory space than with 
programs writlen in BASIC 


1) 280* Assembly Language 8) 280* Language Subroutines 
Leventhal Order 421-7 $18.95 Saville Order 491-8 $17.95 
“There may never be a better book onthe Over 50 useful subroulines Lo save you 
280 assembler than this one. : valuable programming time 

CREATIVE COMPUTING 


Before you hit the 
Frustration Key, reach for 
an Osborne/ McGraw-Hill 
book. 


By phone, call TOLL FREE: 800-227-2895. In California, 
call 800-772-4077. VISA and MasterCard accepted. 

By Mail, complete the coupon below and mail to Osborne/ 
McGraw- Hill, 2600 Tenth Street, Berkeley, CA 94710. 

All orders must be pre-paid. Check, money order, VISA 
and MasterCard accepted. Add shipping fees per item: 
$0.75 4th Class, $1.50 UPS, $3.00 Ist class/UPS Blue 
Label. California residents, add local tax. 

Allow 4-6 weeks for delivery. Prices subjecl to change 
without notice. 


eA Osborne/ McGraw-Hill 


4) 6809 Assembly Language Programming — 5) 6800 Language 
Leventhal Order #35-7 $18.95 Leventhal Order 412-8 $18.95 
“Leventhal appears to have a formuta bor A complete reference lo the 6800 instruc- 
producing programming manuals. If so, ifs — Bon sel and programming lechniques. 
3 good formula.  . he has produced 
another clear and thorough manual for the 
sendus programmer 

AMERICAN MATHEMATICAL MONTHLY 


Assembly Programma 


re Hwan 10} BOBOA/8085 Assembly Language 
Order #36-5 $15.99 Leventhal Order #10-1 $18.95 
An excellent source reference for this „an excellent encyclopedia ol —-— 
powerlul. 16-bit device. Filled with A— programming" 
troube-shootng hints and sample 
problems to guide the user fo mastery of 
this “super chup. 
ol eee a a TL. es | 
| Please send me a free calalog. Dept C-l | 
| Mame 
a 
City 
| | 
| | 
| — 4ISA/Exp. date... MasterCard/Exp. dale — | 
PTT | 
| Signature | 
| QTY ORDER tt PRICE | 
| | 
| | 
wm E | 
| w) Bi Oshorne/McGraw-Hill | 
. 2600 Tenth Street 
| an i Berkeley CA 94710 TOTAL | 
l—————————— — 


Targa for the IBM-PC is supplied with both M 
IBM-PC is a registered trademark of Intern 
trademark of Digital Research, Inc. 


i * P» : 


o C 


| kn 
Cr 


Targa'": The ultimate mass storage machine for ^ CMC factory, one of the world's oldest micro- 


your IBM"-PC. and other microcomputers. computing hard disk manufacturers, or, contact us for 
With up to 30 megabytes of hard disk capacity, the name of your local dealer. 

you can handle data bases that would fill Powerful standalone Targa mass storage systems 

phonebooks. And access, process, and update that start at $1550. Considerably less than many lesser 

data in seconds. systems. 


Which, after all is what serious personal 
computing ts all about. 

The Purr of Performance. 

Targa is one beautiful piece of engineering. 

Fast. Data glides in and out at 5 million bits per 


Targa 50 5 megabyte models from $1550 
Targa 150 10 megabyte models from $1890 _ 
Targa 150 15 megabyte models from $2190 


second. Prices include shipping and handling. Call for 
Quiet. Even with disks spinning at 3600 rpm prices on expanded capacity models. 

inside. Take A Test Drive. 
And solid. Targa is built to deliver No risk. 


uncompromising performance. We'll Pus your Casdm factory direct. my give 
i5 To Qi you 30 days to make sure you're satisfied. If not, 
Automatic Is Standard. we'll refund you full purchase price. Plus your 
return postage costs. 
Io go. mP ond ui To reach our professional sales staff, 
Targa comes with plain English instructions and call toll free, 800-CMC-INTL. (In Washington, 
plenty of software. Easy to use, clearly documented dial 906-885-1600.) 
programs help you transfer data in and out, use You can charge the Targa to any major credit 


Just plug the Targa into your PC, and you're ready 


powerful system utilities, and diagnose problems. card. Or you can send a check, money order, or 
. The e Lu axu ry Mo odel at wire transfer. Your ptre will arrive within days. 
omy Prices. = |. And your pers ic em get a much 


a 


I Pa alrectL d , OT LNEC 


|e el ea iF AU ' v — Ju. | . , 
m i lup Sann zi TAF ps | L fA. BY CMC 
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How two pens can become 


your best presentation tools. 


NEW LOW PRICE 
ONLY $1,095 


Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 


Now you can use your personal 
computer to generate your own presen- | 
tation charts, graphs, and pie charts. | 
How? Simply add on the new high a 
quality, low cost HP 7470A w 
Personal Computer w 


a 


Plotter. Bh le E. 
The 7470A helps you T A p^ — i 


save time and save money, and VUE P 
lets you communicate quickly, accu- L. 
rately and effectively. 


Quicker understanding. 


Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man- seem 
ually for your next presenta- 
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the § 4 
new HP 7470A plotter does 
the communicating for you. 
Quickly. Logically. And with 
off-the-shelf software avail- 
able from most HP dealers. 


Fast and pretty. 


The 74704 gives you high plotting speed with excellent 
line quality...faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,095, (U.S.A. domestic suggested retail price.) 


Count on it. 

The 7470A is built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability. 


Pen pals. 


The HP 7470A has 

D. peers two single-pen stables. 
— Simple pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic- 
ally capped and stored. 


MEME An option you'll want, too. 


For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar- 
encies for overhead projectors. For “I need it tomorrow 
at 9:00 A.M.!" meetings, it's a necessity. 


Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 


Mail the coupon below and we'll send you — absolutely 
free —a sample plot, a more detailed brochure, and a 
sample overhead transparency. 

Then...stop in at your nearest Hewlett-Packard 
Dealer. Sec the HP 7470A in action. Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations. 


When performance must be measured by results 


(7) bAckano 


Name 

Company 
Address 

City, State & Zip 


My computer is 


Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 


Phone Number |  ——— —— "————— ——' HET" 


Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 — Attn: Marketing Communications 


11203 BT? | 
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Listing 3 continued: 


205C:2E 02 19 67 ROL SIGH ;CARRY INTO BITO HBYTE 
205F:60 68 RTS 

2060:AD 02 19 69 DISPLAY LDA SIGH :MSB TO DISPLAY 

2063:20 DA FD 70 JSR PRBYTE :ONTO APPLE DISPLAY 
2066: AD 01 19 71 LDA SIGL -LSB TO DISPLAY 

2069:20 DA FD 72 JSR PRBYTE ‘ONTO APPLE DISPLAY 
206C:20 BE FD 73 JSR CROUT ;C-RETURN 

206F:60 74 RTS 


*** SUCCESSFUL ASSEMBLY; NO ERRORS 


Listing 4: Applesoft BASIC program sequencing tests. 


listing 4 

S0 REM AIM65 TEST ROUTINE 

60 HOME 

70 REM DEFINE SYSTEM ADDRESSES 

80 SELECT = — 15100 

90 DISPLAY = 8288 

100 NSIG = 8192 

110 CSIG = 8200 

120 BTEST = 8448 

130 RAMTEST = 8336 

140 PRINT" " 

150 PRINT "LOADING MACHINE CODE TESTS" 
160 PRINT “BLOAD APPTESTS” 

170 PRINT" " 

180 PRINT "BUS TESTING-PROBE TARGET SYSTEM BUSES" 
190 PRINT "(PRESS SPACE FOR NEXT TEST)" 

200 CALL BTEST 

210 IF PEEK (— 16384) < = 127 THEN 200 

220 PRINT" ” 

230 PRINT "RAM TESTING 0000-07FF" 

240 POKE SELECT,0: CALL RAMTEST 

250 PRINT “RAM TESTING 0800-0FFF" 

260 POKE SELECT,08: CALL RAMTEST 

270 PRINT " ": PRINT " RAM TESTS COMPLETE " 
280 PRINT" " 

290 PRINT "ROM SIGNATURES BLOCKS B,C,D,E,F " 
300 PRINT" " 

310 FOR N « 176 TO 240 STEP 16 

320 POKE SELECT,N: CALL NSIG 

330 POKE SELECT(N + 8): CALL CSIG 

340 CALL DISPLAY 

350 NEXT N 

360 PRINT " *: PRINT " ROM SIGNATURES COMPLETE" 
370 PRINT" ” 

380 PRINT " VIA TEST" 

390 POKE SELECT,160: REM SELECT BLOCK AXXX 
400 APRT = 5120LBPRT = 51200 

405 ADIR = 51203:BDIR = 51202 

410 POKE ADIR,0: POKE BDIA,255 

415 REM A INPUT - B OUTPUT 

420 FOR N = 0 TO 255 

430 POKE BPRT,N 

440 IF PEEK(APRT) < > N THEN PRINT “VIA ERROR" 
450 NEXT N 

460 POKE BDIR,0: POKE ADIR,255 

465 REM BINPUT - A OUTPUT 

470 FOR N = 0 TO 255 

480 POKE APRT.N 

490 IF PEEK (BPRT) < > N THEN PRINT "VIA ERROR" 
500 NEXT N 

5]0 PRINT" ": PRINT " TEST COMPLETE" 

520 END 


Listing 4 continued on page 444 
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Listing 4 continued: 


IRUN 


LOADING MACHINE CODE TESTS 


Text continued from page 435; 

with a hard-wired fixture connecting 
PAO to PBO, PA] to PBI, and so on. 
The routine starts by configuring port 
A as an input and port B as an out- 
put. A test pattern is then written out 
port B and read and checked at port 


BUS TESTING-PROBE TARGET SYSTEM BUSES (PRESS SPACE FOR NEXT TEST) A. The role of the ports is then 


RAM TESTING 0000-07FF 
RAM TESTING 0800-OF FF 


RAM TESTS COMPLETE 


ROM SIGNATURES BLOCKS B,C,D,E,F 


Bagc 
Al8l 
F727 
B072 
BASE 


ROM SIGNATURES COMPLETE 


VIA TEST 


TEST COMPLETE 


reversed, and the test is repeated. 

This example illustrates some tech- 
niques that can be used with the 
Apple ICE. A more detailed program 
for the AIM-65 would test the re- 
maining I/O devices, such as the dis- 
play, printer and keyboard, and more 
thoroughly guide the user, However, 
the ideas presented here illustrate the 
principles behind the techniques and 
mirror those found in commercial in- 
struments. The Apple ICE is there- 
fore not only a practical fault-finding 
too] but also an ideal, low-cost, edu- 
cational aid. @ 


john D. Ferguson is a lecturer with ihe Microelec- 
tronics Educational Development Centre a? Paisley 
College, High St., Paisley PAI 2BE, Scotland. 


You can. 


now order 
article 
reprints 
from this 
publication 
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University Microfilms International, 
in cooperation with publishers 

of this journal, offers a highly con- 
venient Article Reprint Service. 
Single articles or complete issues 
can now be obtained in their 
original size (up to 8V2 x 11 inches). 
For more information please com- 
plete and mail the coupon below. 


ARTICLE REPRINT 
SERVICE 


University Microfilms International 


CJ YES! | would like to know more about the Article Reprint 
Service. Please send me full detalls on how | can order. 


D Please Include catalogue of avaliable titles. | 

Name. m Title Í 

Institution/Company | 

Departmani l 
Address 

OW l.c 80805.  — xp | 

| 

| 

di 


Mail to: University Microtilms International 
Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 


Program 


Add Multiple Tasks to Your 
Communication and Control 


A special kernel lets your 8080 run multiple tasks concurrently 


Robotics, data communications, 
measurement and control, and com- 
puter music are only a few of the 
microcomputer programming appli- 
cations that must respond to external 
real-time stimuli, Handling these 
stimuli is no problem if only one 
event occurs at a time and there is 
enough time between each event to 
do all the required computing For that 
task, But real-time problems are 
seldom so obliging. Often, the com- 
puter must handle several events con- 
currently. 

This article describes one way to 
include concurrency in your pro- 
grams, so that each simultaneous 
Function can be written as a separate, 
straightforward task. You achieve 
concurrency by using a compact set 
of routines called a multitask kernel, 
to which each task speaks in a well- 
defined way. To demonstrate, I will 
present an 8080 kernel that supports 
multiple concurrent tasks in pro- 
grams running under typical single- 
user operating systems. 


A Split-Screen Display 

First, let's explore some multitask- 
ing concepts by taking a look at an 
example program. Suppose you 
would like to use your computer as a 
smart terminal for a remote system, 
but you have a tendency to forget the 
passage of time, thereby running up a 


by Jerry Holter 


gigantic bil] for computer and tele- 
phone services. A possible solution is 
to display the current time in a large 
banner format on the upper one-third 
of the console screen and show the 
usual dialogue with the remote sys- 
tem on the lower two-thirds. Because 
you can assume that the processor 
and the console screen run much 
faster than the telephone modem, this 
goal appears reasonable. 

Five tasks are chosen to run at the 
same time; these tasks send keyboard 
characters to the modem, receive 
modem input, periodically get the 
time of day, and display the two parts 
of the screen. The keyboard task can 
be written in pseudocode as: 


KEYBOARD. TASK. 
begin 
repeat 
while no key hit 
SWAPOUT; 
get character from keyboard; 
while modem not ready for character 
SWAPOUT; 
send character to modem; 
until forever: 
end; 


The routine that enables you to 
write this task as though it had ex- 
clusive use of the processor is called 
SWAPOUT. This kernel routine 
takes control from the calling task 


and gives it to another task. Thus, 
one way that the processor can be 
shared among concurrent tasks is by 
having them voluntarily relinquish 
control, with the understanding that 
they will soon get it back. Of course, 
the best time for a task to do this is 
when it is in a waiting mode. 

The SWAPOUT routine demon- 
strates how multiple tasks are made 
to behave as concurrently executing 
processes, Each task is assigned its 
own data area, or stack frame. When 
SWAPOUT is called, the complete 
state of the calling task is saved; the 
state of the task includes the condi- 
tion of its program counter, machine 
registers and flags, and everything 
already on its stack. Then, by 
switching the stack pointer to another 
stack frame, the next ready task is 
restored to the state in which it was 
preserved, and returned to execution. 

Unlike the keyboard task, the other 
sample tasks (modem receive, time, 
and display) are not truly indepen- 
dent of each other. They need to com- 
municate somehow; in particular, the 
display task needs to receive char- 
acters for display from the remaining 
two tasks. Moreover, it needs to 
know when characters are available. 
The other two tasks need to know 
when to send characters, I will ex- 
plore these two closely related issues 
of task communication and syn- 
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No two businesses 
are alike either. 


Your business is unique. 

And your problems are unique. 

So, if you want to buy a small computer, 
where can you go to get some understand- 
ing and help? 

IBM. 

We have a range of small computers 
starting at under $4,000. Theres one that 
can be tailored to fit your unique needs 
and grow as your business grows. 

Thousands of software programs are 
written for IBM. So whether your business 
is agriculture or zoology, you can find the 
right software, right away. 

If you ever need help, IBM has the most 
experienced and widely skilled service or- 
ganization in the business. 

If you didn’t think IBM offered so much 
to solve your unique problems, think of it 
this way: 

We're unique too. 

For a free brochure or demonstration of 
IBMS small computers call your local IBM 
sales office or our toll-free number below. 


Call /BM Direct 1800 631-5582 Ext. 104. In Hawaii/Alaska 1800 526-2484 Ext. 104. 
(Or write IBM, DRM, Dept. 1K3106, 400 Parson's Pond Drive, Franklin Lakes, N.J. 07417) 
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2,000 new programs for your 
TRS-80* 12. 

CP/M is the runaway 
leader in disk operating 
systems, but unti! now owners 
of Radio Shack computers 
have been locked out of the 
thousands of useful programs 
that operate on CP/M. 

Now you can put the power 
of CP/M into your Radio 
Shack TRS-80 II, 12, or 16, 
and be able to use all the 
popular and useful software — 
and hardware — that has been 
previously out of your reach. 


Use any printer. 
Instead of being chained to 
Radio Shack hardware, you'll 
be able to add a video terminal, 
any printer (serial or parallel) 
and several Winchester 
hard disk drives with storage 
up to 80 megabytes. 


Yes! Send me free information 


about CP/M for Radio Shack. 
Bin. o o o S V S e 
Address. . 0000. 
City —— .—  Srmte — Zip 


Phone 
or send us your business card. 


CA 93116 (805) 685-4641 


Pickles & Trout”, P.O. Box 1206, Goleta. 


Uses only 8.5K of memory. 

Since our first version 
went on the market in 1980), 
we ve condensed and refined it 
into 4 compact, easy-to-use 
system enjoyed by thousands 
of users. 

Besides the standard Digital 
Research CP/M manual, 
you'll get the 250-page manual 
we've developed through our 
long experience in adapting 
CP/M to Radio Shack com- 
puters. Our manual has lots 
of examples and an index 
and gl f 
You'll have your first working 
disk in ten minutes. 


Only $200. 

The floppy disk version of 
Pickles & Trout CP/M is $200. 
The hard disk versions (for 
Tandy, Corvus, and Cameo) are 
$250. except for the multi-user 
Cameo, which is $400, 


EN i 
No g 


TRSAG* Radio Shack: Tundy Cormparntion. CP/M* Diglial Research 
Pickies & Trout Pickles & Trout, €1983 Pickles & Trout 
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chronization further, but, for now, 
assume the existence of some kind of 
buffer mechanism between tasks. The 
remaining four tasks can then be 
sketched as follows: 


MODEM . RECEIVE. TASK: 
begin 
repeat 
while the modem has no character 
SWAPOUT; 
get character from modem; 
put character in bottom. buffer; 
until forever; 
end; 


TIME TASK: 
begin 


repeat 
get time in banner form; 
put time string in top. buHer; 
DELAY(one minute); 
until the end of time; 
end; 


TOP. DISPLAY. TASK: 
begin 
repeat 
while top. buffer empty 
SWAPOUT; 
get character from top__buffer; 
show character on top screen; 


until forever; 
end; 


BOTTOM_DISPLAY_TASK: 
begin 
repeat 
while ue, ate empty 


A new kernel routine, DELAY, is 
introduced in TIME TASK. This 
routine allows you to postpone a task 
for a specified time, giving control of 
the microprocessor to the remaining 
tasks. Here, it triggers a new time dis- 
play about once per minute. To im- 
plement the DELAY routine, the ex- 
istence of some type of real-time 
clock is assumed, perhaps the same 
one used to handle the time of day. 
The clock handler calls the kernel 
routine TICK each time a tick (cycle) 
occurs. When the time specified to 
DELAY has elapsed, the delayed task 
is readied to continue execution. 

The availability of a periodic clock 
interrupt that cycles every few milli- 
seconds also raises the possibility of 
calling SWAPOUT from the interrupt 


Before you work 
Mid 


anywhere, i 
look at thah 


NASAS space shuttle. For Air 
Force officers working as scientists 
and engineers, the challenge is 
just beginning. In fact, from 
aboratories to lasers to launch 
pads, we have exciting projects and 
management opportunities very 
few employers can offer. 

For example, Air Force scientists 
are developing experiments that 
will be an important part of the 
space shuttles cargo in the years to 
come. Experienced Air Force 
engineers will work as shuttle 
mission planners and as astronaut 
flight controllers. 

If you have a technical degree 
with a science or math background, 
we may have a challenging future 
for you as an Air Force officer. It's a 
future that demands the vision and 
commitment of people like you. 
And it’s vital to our country. 

For more information about 
Air Force science and engineering 
opportunities, mail the card. Or call 
our toll-free Engineer Hotline 
1-800-531-5826 Ün Texas 
1-800-292-5366). Better yet, send 
your resume to HRS/RSAANE, 
Randolph AFB, TX 78150. Theres no 
obligation. 


A great place for 
scientists and engineers. 


LAST NIGHT, 39 MUSICIANS HAD A 


COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 


49 SPORTS FANS AND 640 APPLE POLISHERS, 
AND NO ONE HAD TO LEAVE HOME. 


The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 


Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 
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And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 


“talk” informally on our CB simulator, 


and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
Compuserve subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To becorne part of this flexible 
communications network, all you 


need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 


CompuServe 


Consumer Informabon Senwe PO Box 20212 
5000 Aringion Centre Bhg Columbus OH 43220 


800-848-8199 


tn Ohio cal 614-457-0802 


An H&R Glock Company 
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handler, This technique (called time- 
slicing) would eliminate the need for 
each task to call SWAPOUT itself. 
Some new problems would be intro- 
duced, however, because the order of 
task execution is harder to control. 
What's more, all parts of the system 
must now be reentrant; that is, they 
must not use memory cells that are 
accessible to other parts of the 
system, except explicitly for intertask 
communication. An important con- 
sequence of this situation is that run- 
time libraries and operating system 
calls must be reentrant, which they 
not always are. A more direct way to 


eliminate multiple calls to 
SWAPOUT involves the use of sema- 
phores. 

Semaphores 


You might notice that in the sample 
keyboard task, the keyboard is 
checked many times before a char- 
acter is finally typed. Calling 
SWAPOUT prevents getting hung up 
in a loop, but it seems a waste of 
microprocessor time to keep swap- 
ping KEYBOARD. TASK in and out 
of execution with nothing accom- 
plished. A better method would 
forgo execution until a certain event 
occurs (a key is hit), This facility can 
be provided by a semaphore, a simple 
data structure used to signal the oc- 
currence of events and to wait for 
them. The event associated with a 
semaphore is agreed upon by the 
tasks involved; the routines for using 
it are provided by the multitask 
kernel. 

A semaphore is based on the idea 
of using a Boolean variable to com- 
municate an event (for example, the 
real-time clock flip-flop). A way to 
suspend a task's execution has been 
added by the inclusion of a link fteid, 
which the kernel routines can use to 
build a list of tasks waiting for the 
event (see figure 1). This field takes 
care of one or more tasks that are an- 
ticipating an event. But what if lots of 
events are signaled before they can all 
be handled? Within reasonable limits, 
these events can be handled by a 
counting semaphore, a semaphore 
whose Boolean variable is replaced 
by a counter. Each time an event is 
signaled with nothing waiting for it, 


Figure 1: The semaphore data structure 
consists of a count of the number of times 
the semaphore has been signaled with no 
tasks waiting and a link to a list of tasks 
waiting for signals. 


UT_IN 
SEMAPHORE 


TAKEN_OUT 
SEMAPHORE 


Figure 2: The FIFO buffer. Characters are 
put into the buffer where TAIL points and 
removed at HEAD. After each access, the 
appropriate pointer is advanced: at the 
end of the buffer, the pointers are 
wrapped around to point to the first slot. 


the counter is incremented. When a 
task finally gets around to checking 
the semaphore, the counter is 
decremented, and the task doesn’t 
need to wait at all. 

Using the new semaphore struc- 
ture, yau can rewrite the keyboard 
task: 


KEYBOARD. TASK: 
begin 


repeat 
WAIT(keyboard — hit); 
get character from keyboard; 
WAIT(modem. out ready): 
send character to modem; 
unt) forever; 
end; 


The modem-receive task could 
undergo similar changes, with both 
tasks using the new kernel routine 


WAIT(semaphore). The address of 
the semaphore is passed to the kernel, 
If at least one event has occurred, 
WAIT returns immediately; other- 
wise, it postpones the task until a 
routine such as SIGNAL(semaphore) 
is called to signal the event. In the 
above example, an interrupt handler 
could do the signaling, or one task 
could be dedicated to checking all the 
devices and signaling the appropriate 
semaphores. 


Intertask Communication 

Now that you have semaphores to 
handle the synchronizing of tasks, 
you can build ways of moving data 
between tasks as well. Focusing on 
the passing of a single character, I will 
use a circular first-in/first-out (FIFO) 
buffer of the form shown in figure 2; 
in this buffer, characters are put in at 
TAIL and removed at HEAD, 
advancing these pointers with each 
access. What's needed is a way to in- 
dicate when the buffer is full and 
when it is empty; you will also want 
to suspend a task that can't access the 
buffer at these times. 

Both of these needs are met by us- 
ing a pair of counting semaphores, 
one to guard the input and one to 
guard the output. The count fields 
correspond to the count of characters 
put in and taken out, respectively. 
Initially, the input count is 0, the out- 
put count is set to the buffer size, and 
the buffer is empty. The following 
complementary routines can now be 
written to access the top and bottom 
screen buffers: 


GET. ONE(buffer): 
begin 
with the buffer specified, do 
WAIT(PUT. IN); 
get character at HEAD; 
advance HEAD; 
SIGNAL(TAKEN |. OUT); 
return character to caller; 
end; 
end; 


PUT. ONE(character, buffer): 
begin 


with the buffer specified, do 
WAIT(TAKEN | OUT); 
put character at TAIL; 
advance TAIL; 
SIGNAL(PUT. IN); 
end; 
end; 


September 1983 € BYTE Publications Inc 45] 


The effect of these routines is to 
SAMI enable tasks to pass characters ta 
other tasks without concern for 
whether they can be accepted at the 


PERFORMANCE MDAA ATIN RELIABILITY | | moment; likewise, the accepting tasks 


need not worry about whether 
characters are available (SWAPOUT 


is unnecessary). Buffer-space 


The Choice of Systems Integrators Worldwide! housekeeping is done by the 
semaphore counts, and through the 
The features you need, the quality you demand, and semaphore links, tasks are postponed 
field proven with over 50,000 S-100 boards sold since if their requests cannot be honored. 
1977. SDSystems quality board products now backed by 
a one year warranty. Mutual Exclusion 


The possibility of tasks interfering 
with each other may be important not 
only in conjunction with memory 
cells used by simultaneous tasks but 
also with any resource. In fact, the 
console screen is itself a single 


| Li a [T 
SBC 200 ExpandoRAM III Versa Floppy II 
| $315 $650 $450 


resource shared by two display tasks. 
CPU Board Memory Board Disk Controller What makes this condition a problem 
« ZBDA Processor, 4 s 256K Dram * Control up to 4 Drives is that screen operations are divisible; 
MHZ. * 4 MHZ Operation Simultaneously — ^ | | thatis, a single console function (such 
Pork a . Ce ur je vods ET n Side | | as positioning the cursor) might re- 
arallel Port ank Switc Sing a“ ouble | | aie itera], air (Macape ae 

* Includes Monitor » [deal for use with ensity ch 
Prom Banked CP/M Plus™ è Includes CP/M Plus™ quences), Each of these accesses 
(V3.0) and BIOS might take enough time so that the 


microprocessor could be executing 
other tasks while waiting. Thus, the 


am us BS eee eee ee ee eee console-screen accesses constitute a 


j Buy the Complete SDSystems YOUR I critical region of the program—one 

~ Three Board Set with CP/M Plus™ that needs protection from use by 
And SAVE COST J more than one task at a time. 

$1 29500 I The mutual exclusion of tasks from 

Price if Purchased Separately $1415 | a critical region can be handily ac- 

L E 8 E NH Ng gd02 7 gag complished using a semaphore. The 


count field of this semaphore takes on 
only two values: available (1) and 


SDSystems State-Of-The-Art CP/M Plus™-High Performance reserved (0). A calling task waits at 

§-100 Mainframe Enclosure Single User Operating System the entrance to the region if it is 

* 6 Slot Motherboard with folded a CP/M 2,2™ compatible-no paved: dun wb the wel B 
bus architecture modification chi t wi & 4 

* Power supply, reset, and on/off * When used with SDSystems GS A VILMNUIE AHON. 3710 MEITUADITOTR 
are integral to the motherboard 256K memory board speeds are is initially set to available (1). The 

* Dual cooling fans me" times faster than CP/M following routine is passed either a 


e Compact size approximatel 
Mmmm 


4^1 displayable character or a special 


code requesting a control function, 
such as erase line or inverse video 


¢ Support for 1 to 16 banks of RAM 
¢ High performance file system 


Obtain These and Other Fine SDSystems Products From: on/off: 
G"100 14425 North 79th Street, Suite B 
i 2 
a i ieee © - SHOW. CHARACTERicharacler,subscreen): 
L Technical 602-991-7870 begin 

| Sales 800-528-3138 WAIT(available); 
! if necessary, move cursor to new subscreen; 
(Gye ÁO), ET aio FULL DEALER SUPPORT i i a tre i a 


record new cursor position; 
Visit our Showroom, Hours Monday-Friday 9:00 am-5:00 pm SIGNAL{available); 
CRM 22 anti CPIM Plus Trademarks o! Digia Research, Inc. end; 
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Step up to a 16-BIT Powerhouse! 
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The “SLICER” is a HIGH PERFORMANCE single board computer based on the 
new, highly advanced Intel 80186 CPU. The board has these advanced features: 


SLICE 


ile e — 


Full 8MHz 16-bit micropracessor hav- 
ing complete software compatibility 
with the 8086 and 8088 


Two full function RS232C serial ports 
with baud rates individually controlled 
by softwara. 


Baud rate for console port is acquired 
automatically. 


Floppy disk controller allows the com- 
bination of 514 and 8" disk drives, 
singie or double sided, single or double 
density. 


SASI port for hard disk controller with 
data transfer rate of up to 2M b per 
second. 


Mernory capacity of 256KB ram on 
board plus up to 32KB of EPROM. 


90 line expansion interface with 20 bit 
latched address bus, 16 bit data bus 
and ail important 80186 control signals. 


Available Now! 


This system is marketed and supported exclusively by: 
Note: New name, address and telephone number. 
SLICER COMPUTER INC. 2543 Marshall St. N.E. 
Minneapolis, MN 55418 phone (612) 788-9481 


Mastercard, Viaa, check, money order or C.O.D. orders accepted. Please allow 4-6 weeks for dalivery. 


SEE ee 
[nnum nandi 
Io0E— €— À—MÀP 


[m — 
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m Ahigh performance ROM monitor is in- 


cluded with all systems. 


BIOS for CP/M86* operating system in- 
cluded. 


Power requirements: 

4- 5 voit, + 5% at 3 ampere max. 

+ 12 volt, + 10% at 60 milliampere 
max. 

— 12 volt, + 10% at 50 milliampere 
max. 


All this on a board the width of a 514” 
drive and only 11» inches long. 


Sold in various kit forms from 
$140-$895. Assembled and tested 
$1,075. Quantity discounts avaifabie. 
Prices valid through July. 


Complete documentation inciuded. 


*CP/M a trademark oi Digital Research Inc. 
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The routine calls WAIT or SWAP- 
QUT between sending characters to 
the console device. Therefore, other 
tasks run but cannot enter the critical 
region until the first calling task is 
finished. 


An 8080 Multitask Kernel 

Listing 1 (page 458) shows a set of 
routines, called MTK80, written in 
8080 code for the Digital Research 
MAC assembler. You can insert the 
routines into a program along with 
the included macroinstructions for 
convenient calling sequences (see list- 
ing 2, page 466). Except for the user 
macroinstructions, all labels include a 
nonalphanumeric character to reduce 
conflicts with user symbols. If you 
use the DELAY call a real-time 
(periodic) clock is also required. 

If the conditional assembly control 
symbol INTS? is true, interrupts are 
disabled on entry and enabled on exit 
from each kernel routine. This setup 
ensures that the kernel data structures 
cannot be accessed by more than one 
routine at a time (a simple form of 


DEVELOPMENT HARDWARE /SOFTWARE 
GTEK MODEL 7128 EPROM PROG RAMMER 


BLOCKED 


DORMANT 


CURRENTLY 
RUNNING 


INS TMT ERROR 


Figure 3: The MTK80 task state diagram. 


mutual exclusion). If STAK?7CK is 
true, the stack pointer is checked to 
see if it is inside the current frame. If 
it intrudes upon a neighboring frame 
at the time it is checked, crucial data 
has likely been destroyed, so the 
kernel is abandoned. 

The operation of the MTK80 kernel 


can be described from three perspec- 
tives: the states that tasks enter, the 
underlying data structure, and the 
function calls used. 


Task States 

The state diagram in figure 3 shows 
the possible states a task can be in 
(circles) and the routines used to 
make transitions (arrows) to other 
states. You would need one such 
diagram for each task to describe the 
condition of all tasks in a program. 
Only one task can be in the running 
state at a time, and, of course, it 
makes the function calls to change its 
own state or the state of another task. 

The dormant state applies to tasks 
that might be in program memory but 
have no assigned stack frame. When 
a task initially starts, it is associated 
with a frame and given control. As 
the diagram shows, only a running 
task can stop its own execution 
altogether and become dormant 
again, It is not possible to terminate 


other tasks directly. 


Text continued on page 467 


MOVE UP TO TARBELL 


Microprocsmsor based intelligence for eme of 
un awd interface. You sive the dats, the 
7128 lakes care of the rest. 
AS-232 interia end ASC|) date formet: 
make tha 7128 compatible with virtually 
any computer wath an RS-232 arkal inter: 
leca port. 
Auto-salect baud rate. 
Use wilh Gr without handshaking. 
Bidirectional Xon? Xoti supported. 
CTS/DTR supporind., 
Devices supported gs of DEC 82. 

NMOS CMOS EEPROM MfPu's 

5213 87485 


Asad pin compatible ROMS sha. 
Automalic use of proper program voliage 
basti on Type colectedd. 


Manu drivin apram typa selection, neo par» 
coral ity modules required. 


Motorola and MCS484, Hex formal 
eae facility for 18 ho ingen. . Read. 2. po 
gram, end ormatted tt mens 
imtenpt drm Ty , Drógrem mei 
vavity teal tira while del 
Program single byte, block, oc wholes eprom, 
Frteliigenst diagnostics discern between 
eprom which H had and one which merely 
reads erasing. 


GTEK INC. 
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€ Verily erasure and corrpars commands. 

* Buty igh indicates when port is being ap- 
plies 19 program socket 

= Completes with TEXTOOL zero tnsertion 
lorca socket and integral 120 VAC power 
nippy. (740 VAC/SOHZ ovailsbts alsol 

€ High Performanca Con ratio, 

eee Model 7128 PRICE $390.00 eun 


MODEL 7128 SOCKET ADAPTERS 

MODEL 431 glows he gie of 8748, 

8749, 8741, 8742 single chin processorr. 
Price $83.00 


MODEL 511 albres If the 8751, 
Intel i Sigh powered single chip procemor, 
Prise $174.00 


MODEL 785 3 
A755 EPROMIO chin ^ ogramming tha 
Price $125.00 


MODEL 7128/24 - budon version of the 
7126. Supports 74 pin parts thru IZK only. 
MUpgriitabia to fult 7128 capacity, 


Mon axspandablb, very low cost modis avail- 


abis for specific dew 
MODEL 7128-L1 tor 2716 omy $178.00 
MODEL 7128-L2 lùr 2732 only $200.00 


Also evellabte from sock: 
Eprom Erasers UVP mode OE-4 . 
vocet 


» $78.00 
$200.00 


keen call 
Complete devaloprrant rytiams , $92740,00 


Post Office Box 289 


Waveland, Mississippi 39576 


(501) 467-8048 


Circle 199 on inquiry card. 


Tarbell starts where small 
systems leave oft, providing 
storage from t to 20 
megabytes. This means 
Tarbell is capable of growing 
with your needs. 


Here's whal you get in the 
system: Z80 4Mhz CPU with 
memory management, timer 
and full interrupt capability, 2 
RS-232 serial ports with 
handshaking, 64 K bytes of 
random-access memory, 
double density floppy disk 
interface, 2 double density 


floppy disk drives, cabinel, 
power supply. cables and 
software including CP/M 2.2, 
CBASIC, Tarbell BASIC and 
Tarbell DataBase. 


Tarbell makes available 
word processing, inventory 
control with bill of materials, 
mailing tists and other 
business software. 


The Tarbell Empire Series is 
delivered assembled, tested, 
and with a FULL six-month 

warranty on parts and labor. 


The One-Stop Shopping Service 


950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 
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Its an accountant, word 
processor and financial 
planner. Now for only 


$3,390 per user.* 


No matter what business or profession rie in, ALTOS? 
has a desktop business computer system that can improve 
your efficiency—at a price that won't put you out of business. 
For example. a typical Altos business solution includes 
integrated software applications for accounting (including a 


self-paced, step-by-step, built-in tutorial), word processing and 


financial planning. They re all easy to learn and use. 


You can also choose from hundreds of other applications for 
attorneys, dentists, doctors, insurance agents, manufacturers, 


pharmacists, realtors and many more. 


Altos systems are designed to grow as your business grows. 


You can start with a single user and add more users on the same 
system. Plus you can link hundreds together with a network. 

And when n re ready, buiit-in features let you add more 
storage capacity, peripherals and communications —even elec- 
tronic mail and appointment scheduling. 

All of our systems are backed by responsive, nationwide 
service and support through the Customer Service Division of 
TRW Inc. 

So if your business or profession demands more than a 
personal computer can deliver, talk to Altos. Call, write or clip 
the coupon today for a free brochure and the name af your 
local Altos representative. 

cm MA system mm vn ar SD. V end y hig eiim: radi 


operan tarn with the Altos " Menu Interface,” fs ACCOU 
PROC . ood ALTUS EXECUTIVE ft FINANCIAL PLANNER applications Price does not include printer. cables. 


Bell Laboratories, 


Circle 22 on inquiry card. 


Sys Uer includes an Altos 586-10 hard disk m 
(with the built-in ALTOS COMPUTER TUTOR), ALTOS EXECUTIVE WORD fl = 
installation, taxes. additions training and maintenance “OS by 
ALLODS) 


ALTOS is a registered trademark of Altos Computer Systems. RE OP Fat IR eT ~ 1 pe gap pated MET 
©1963 Al 


orethana ~— 
personal computer. 


Packed with more 
value for business 


L] Please tell me more about the hundreds of uses for an Altos 
desktop business computer system. 


o My application is 

D Please have an Altos representative contact me. 
Name — 1 1 n Tltie 
Company — .. . . . . wl 


Address 

City/State/Zip — — 2. S 

Mall to: Altos Computer Systems, Attn: Marketing Servkes, 87-9 
2641 Orchard Park Way, San Jose, CA 95134 


800-538-7872 (In Calif., 800-662-6265) 


in Canada, (415) 864-0740. 


with the XENIX"/UNIX " 
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Thanks to Smartcom II companion 


& software, telecomputing is a 


: ZEE breeze. You'll be creating files 


b 
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Hayes is still leading the way with 
new telecomputing products. And 
now combining every bit of sophisti- 
cated technology into one communi- 
cations package for your IBM* PC. 
Smart modem 1200B and Smartcom 
I) software. Everything you need. 
And more. 

Whether you're receiving updates 
from the field. placing orders with 
suppliers a thousand miles away. or 
taking advantage of the diverse re- 
sources offered by networks and infor- 
mation services. Let Hayes provide 
the communications link. With our 
popular 1200 bps Smartmodem. Now 
available as a convenient plug-in 
board for the IBM PC. And packaged 
with our own communications are. 

Smartmodem 1200B. Your com- 
puter's wi we That's really what 
it is. A telephone that allows your 
computer to communicate over ordi- 
nary phone lines at up to 1200 bits per 


e. E 
m. 


1 and sending data in no time. 
À 
P. P " 


RZS 


E 
k 
/ 

second. For speedy, economical trans- 
ee that vastly expands the use- 
can be installed by your computer 

. Touch-Tone** and key-set 
calls automatically. It will even redial 
also features an auto- 
transmission speeds. Along with 


[| Mf 
fh ^ 
mission of data to any Bell 212A or Bell 
ess of your computer 
dealer in minutes. It connects directly 
systems. Smartmodem 1200B will dial, 
your last number upon command. 
matic speed selector. 
screen displays to show you its current 


103 type modem. And it's the one 
Our single board Smartmodem 1200B 
to your pe jack, operating with 
rotary di 
answer and disconnect all of your 
Smartmodem 1200B 
that detects incoming 
operating status. And, unlike sorne 


Your computer's telephone. 
uy 


yill 


/ po 
ve | 


7 


Need important information from tt 
bd y main office today? Get it quick] 
vay’ efficiently, accurately. From the 
Eai Se, computer to yours. 


pu , | mi 


y M 
"m | 


1200 baud modems, Smartmodem 
1200B operates at full or half duplex. 
for compatibility with most time- 

ing systems. 

For those who enjoy designing their 
own DA esie Smartmodem 1200B is 
controllable using any programming 
language. But none of that is necessary. 
Thanks to Smartcom II. The commu- 
nications program designed by Hayes. 
specifically for Smartmodem! 

Smartcom II companion software. 
Maximizes Smartmodem's capabili- 
ties. Minimizes your effort. The first 
time out, you'll be creating messages, 
sending, printing and storing them to 
disk. Simultaneously. 

And when you're on the receiving 


ayes nM E E. 


pletely unattended! 
But that's just part of Smartcom II's 
innovative story. For instance. before 
you communicate with another system. 


Imagine. Your computer can receive, 
print and store data, concurrently. 

Without your even 
being there! 


you need to "set up" your computer to 
match the way the remote system 
transmits data. With Smartcom II. you 
do this only once. After that, para- 
meters are stored in a directory on 
Smartcom II. Calling or answering a 
system listed in the directory requires 
just a few quick keystrokes. 

You can store lengthy log-on sequences 
the same way. Press one key, and 
Smartcom II automatically connects 
you to a utility or information service. 

And if you need it, theres always 
"help" One of several special functions 
assigned to your IBM function keys, this 
feature explains prompts, messages, etc. 
to make communicating even easier 


Smartcom II also provides a directory | 
of the files stored on your disk. Letting f 
you create, display, list, name, re-name | 


or erase any file right from the screen. 

Like all our products, Smartcom II 
and Smartmodem 1200B are backed 
by excellent documentation, a limited 
two-year ct and full support. 
From us to your dealer to you. 

So, see your dealer today. Link up to 
the exciting world of telecomputing. 
With Hayes complete plug-in commu- 
nications package for your IBM PC. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial Blvd., 
Norcross, Georgia 30092. 404/449-8791. 


—— is a registered trademark of Hayes Microcompurer 
ucts. 

*IBM is a registered trademark of International Business 
Machines Corp. 

**TM of American Telephone and Tele 


£1983) Hayes Microcomputer Products. 
Sold only in the U.S.A. 


A complete plug-in communications package for the IBM PC. 


Requires an IBM PC with mini- 
mum 96K bytes of memory: 
IBM DOS 1.10 or 1.00; one disk 
drive; and 80-column display. 
No serial card or separate 
power source is needed. 


Smartmodem 1200B. 
(Includes telephone cable} 


Smartcom II 
communications software. 
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cations 
ors Program for use 
martmodem 1200 and IBM Personal Conde - 
er 
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NOTE: The Smartmodem 1200B 


* 
may also be installed in the YY Ü mM on 
IBM Personal Computer XT or LI ii. " " Wf we 
the Expansion Unit. Mus el Duo - 0 el: Wy Y M TES en 
In those units. another board — EM Nie A MA. qM. Vf AU En 
installed in the slot to the imme- ITE ahh N 


diate right of the Smartmodem anam 

1200B may not clear the modem: BPE 
also, the brackets may not fit [iP itl". 
properly. If this occurs, the slot Pb; X. 
to the right of the modem 
should be left empty. 
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Listing 1: MTK80, the multitasking kernel written in MAC assembly language for the 


8080. 


eRe =» & m uuu mE EE a 


Tashs are dynamically associated with à stack frame when created 

The highest 2 bytes of sach frame are used by the ?DELAY and ?TICK 
rDutines. Lists of equallg sited contiguous stach frames are linted 
by the previous byte pair, and the two bytes before that are used 

to save the stach pointer for that frame when the task is suspended 
Liste are maintained For ready and waiting tesks/frames. and available 
frames. as well as a pointer to the current task/ frame 

Semaphores consist of a signal count byte Followed by a twa-bgte queue 
linh {list pointer) A Patel error exit address is passed to the 
initialization routine, for use when a stack frame overflow is de- 
tected. When a new task request fails for lack of available frames. 
or there are no ready tasks to esecute, an idle loop is entered. from 
which no exit is possible unless an interrupt creates the missing frame 
If the assembly condition IMTS? is true, interrupts are disabled upon 
entrg to all routines, and re-enabled upon exit and in the idle loop 
Approx. memory requirements: code 730 bytes, data 14 bytes 


FALSE: EGU D 

TRUE: EGU nnt FALSE 

4 

INTS?- EQU TRUE pInterrupts are in system (used by stkBGOo. lib) 
STARCK: EGU TRUE 7Stact overflow will be checked 


a 


é 


MACLIB mtk&O ;Include "mthBO lib" aarros on First pats 


d eS mm cm uL! UL! 


Data Area — Must be in RAM 


?TCUR- DS 2 Pointer to current frame 

TAVAIL: OS 2 ; Head of list of available frames 
?7RDY:- DS 2 iHead of list of ready frames 
D7?LAYED. DS 2 ;Head of list of delayed frames 
TSIZE: DS 2 1 Saved frame size minus Z2 — for averFlow check 
ERR?JMP BS 2 ;Fata] error juvap address 

T "COUNT. DS 2 iRelative tick counter 

r 

: —— — —— I^ —EUC RECTE 

+: Code area — may te in ROM 

pe rrp ccs amm 

i 
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Initialize Multi-tast kernel data structures. THE STACK POINTER 
IS CHANGED IN THIS ROUTINE Dn return. the caller has a new Frame 
Not à trace remains of the old stach or registers. Enter with 
Ht-addr of first byte of stack (lowest). 
BC»fraee sire. 


A-nuaber of frames (aust be at least 2}. 
DE=Fatal error jump address 


M7INIT: INT?UFF 


PUSH H 

Lx I H. -2 

DAD B 

SHLD ?SITE i;5save freee sire-2 

XCHG 

SHLD ERA? ;Set Fatal error juep address 
POP D 

DCX D 


DCX p 


DCX D 
DCX D Set DE to pt to first linh field when BC is added 
LX1 H, O ¿Eng linh will te MIL 


SHLD 7ADY ilnit ready queue empty 
SHLD D?LAYED : Init delayed queue empty 


PUSH H 

XCHG ¿Fora linked list barkwmard... 
POP D ¿Get ptr to "previous" freee 
DAD B rAdvance to neat frame 

MOV M. E 

INX H 

MOV M.D Set link field to "previous" 
DCX H 

PUSH H 

DCR A 

JNZ FR?LMÁA ;Last frame? 

XCHG 

SHLD [AVAIL iSet head of available frame list 
POP H 

SHLD "CUR ; Set PCUR to ressining frame 
FUP D ¿Get caller’s return address 
SPHL. ;Qive caller the current P?raae 
PUSH D Reserve SP-save Field 

ACHG ‘Get return address 

INT ?UN 

PCH. sReturn to caller (now a task! 


; Use "JAF NEW?PTSK” to kill old task & start new, address passed ian HL. 


PUSH D 

xCHG 

LHLD CUR 

DCX i 

nov M. D š Save task address in SP-save slot 
DCX H 

MOV M.E 

POP D 

SPHL aSet SP ta top of frame 

X THL. Get new taski address tack into HL 
INT ON 

PCHL PStart new task in old Frame. 


. Suspend old task, get new frames, and start new task 
2 Use "CALL PSPAWN" with new tash address in HL. 


SP AWN. 


INT COFFE 

PUSH PSH 

75AVE 

CALL ?7SHELVE ; Save (b chech} SP. get 7CUR in BC 

CALL APPRDY ;Add current frame to end of ready list 


MEH?CUR 7AVAIL 1Get new current frase from top of available list 
LHLD CUR 


DCX a 

DCA H 

DCX H 

POF D 

MOV M, D Place new task address on new stack 

DCX H 

HOY M.E 

POP D :Bring all regs but HL along to new tast 
POP B 

POP PS 
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Listing I continued: 


SPH. 15et SP to new frames 
INTON 
RET 


i| Terminate current task. forget all registers and stack. 
i Put stack Frame on the available list. go to neat ready task 
PTERA:  INT?DFF 


LHLD 7"AVALIL i Get ptr to available Eist 

XCHO 

LHLD CUR + Get current frame ptr 

SHLD TAVAIL ;put it at top of avariable list, For convenience 
MOV M.E 

INX H 

hoy M. G rLinh to the rest of the liat 


JMP 7TNEXT i Get nest ready task and resume it 


| Check for signals at the semaphore pointed to by HL. If 

| signaled. acknowledge and return, else suspend the current 
+ tash on the semaphore*s queue and go to the nert ready tasb. 
WAIT?S: INT?DFF 


PUSH FSW 
nov fo 4 

URA & 

JNZ 2ACK i Sagnaled? 
SAVE 


CALL TSHELVE ; Save & check SP. get ?CUR in BC 


POP H «Restore semaphore ptr 
PUSH H 
INX H Point to queue link 


CALL. A?TPEND ;Add current Frame pointer to sem. queue 
JUPE NEXT «Activate nest ready tast 
i 
» Check if a semaphore at HL has bren signaled, achnpwirdge if sc. 
. Returns non-zero if signaled. 
WAIT?C: INT?OUFF 


MCA ^, M 
DRA ^ s Signaled? 
PUSH PSH | (Bave status) 
JZ NO?ACK, 
PACH | DCR n Yes. acknowledge 


NO?^ACM: RETSLUME » Heturn to caller 


Å 
» Suspend current tashk Save regs. Find nert task. resume it. [F 
> there was only one ready task (the active one}, it will be continued 
SUS?PND: INT^OFF 
PUSH P Sid 
“SAVE 


CALL SSHELVE ; Save * check SP, get "CUN in BC 

CALL AP°RDY iAdd current task to end of ready list 
TNEXT MEM?7CUR ?RDY i Get new Frame From top af ready last 

LHLD "CUR 


DCX H 

MON A 4 

DCX H 

MOV L. Fi i Cet saved SP 

MOV HA 

SPHL iSwitch BEP to new Frame 

RESTOR Retrieve registers 

RE? SUE i Resume prevaously suspended task 


3 
6 "Flag" a semaphore pointer to by HL. [Ef its count is nuan-i*r90, 
a it’s been signaled already — return: else signal it normallg. 
SIG?F- INT FOFF 


PUSH PSW 

nov A.M 

ORA A 

JE SIG? i IF countwü. signal 
RE"7SUME 1,«.@ise return to caller 


$ 


| Signal a semaphore pointed to by HL. I? nothing ín queve: increment 
3 count and return. else activate first tasi in semaphare queue. 
SIG7B8: INT?DFF 

PUSH PS 


S19?0: INX IH ;Point to semaphore link Field 
nov A.M 
INX H 
ORA n *Gueve ptr = NIL? 
DCX H 
DCX H iC(restore HL} 
JMZ SIC?RDY 
IMR Fi ‘VES. increment count ino waiters} 
RE7SGUME F-..Treturn to caller 
b 
SIG?RDY ?SGAVE 
INE H 
mou E.M QNO. get first freee ptr in quens 
INX H 
MOV D. M 
XCHC 
MON Cn )|Use it to get nert ptr in list 
INX H 
HON B. M 
DCX H 
XCHG 
nav M. B sMake that nem First in queue 
DCX H 
MOV M. C 
nav CE ;Cet first waiter in BC 
MOV B. D 
CALL AP?TRDY iAdd waiting task to ready queue 
RE?STUR 
RE?SUnt ;Return to caller 


Real-time clock handler. Can be called. ar use a jump at end of 
interrupt handler Preserves all registers. and enables interrupts 
before returning (if INTS? is TRUE}. Increments the relative tick 
count, and tates tasks off the top of the delayed list when their 


ht 


) time is op. 
*TICK: INT OFF 


PUSH PSH 

SAVE 

LHUD T?COUNT 

[NX H &Bump tick count 

SHLD TAC OUNT 

XCHG Feet current count in DE 
TICM?LP LHLD D?LAYED Get First in delayed List 

"ov A H 

ORA L Empty list? 

JI TICM?X 

PUSH H Mo . 

INX H 

INX H 

Mor A. M jCet target time for delayed task 


Listing I continued on page 462 


Programmin 
dBASE 1....... $398 


The most widely sold DMBS for micros, dBASE THE DATABASE ACCELERATOR: Automatically creates menus and 


I! defines the state of the art. An inexperienced “intelligent” data entry screens which check input for correctness. 

user can create a dBASE file, begin data entry, Eliminates 80—100% of dBASE programming time! — ...... $195 
and print out a report in minutes; the experi- 

enced programmer can create complex program QUICKCODE: Fox & Geller's popular generator. = = ...... $185 


systems using dBASE's unique programming 


language. Both can use automatic program : m a r 
generators and other programming tools to dGRAPH: Allows you to see your dBASE file in graphic form—a real 


create applications quickly and easily. aid to understanding. ne ee $195 


ABSTAT: Allows you to analyze your data using a wide variety of 
Statistical tests. Can be used with dBASE files or by itself. Also does 
bar graphs and pots. — .— |— .— ||| ...... $359 


EDIX & WORDIX 


EDIX is a full-screen editor specifically designed EDIX alone 
to take advantage of the advanced features of 

the IBM PC; WORDIX is the best text formatter WORDIX 
on the market. Together, they are an unbeatable 

combination, the finest word processor available 

on a micro—at an unbeatable price! 


MULTIPLAN ..... $189 


WOm 5 Wo 9$ "oko &oOWOo. à 9 à à & à À a » &à X WM Ro ÁÉ BOR 4 kW * w 4 ow 4$ q b & x» «v h $ à 3 * 


*OR OR O85 b * 9 4 S oW h À $ 4 à P V 4 » »8 9 €? à W B B 8 $ f$ S € K 9 N B Á 9 8 À & 4 € 3 


The world's hottest-setling spreadsheet, Multi-Tool Budget ‘expert system’: used with Multiplan, enables new 
Multiplan" is now setting the standard for ease users to get budgets out in minutes . — |  ...... $69 
of use and quality of documentation. Each of the 

Multiplan" series comes complete with Multi-Tool Financial Stat 

sophisticated training Dsum. ncial Statement: Expert help in getting out financials. $109 


These Hayes Stack Modems link your com- ! | : | 
puter's RS232 serial port directly to a modular 4 P OQ 5 O 9 
phone jack. They will dia! the phone for you, and 

answer it as well. The Smartmodem 300 runs 


at 0—300 baud; for those needing higher speed, 
the Smartmodem 1200 can run at 1200 baud. 1 Pd OOB 


NEW! NEW! NEW!  Smartmodem 1200B: for the IBM PC only...,........ $469 


(800)222-8811 
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Wonsa 495 
(PC/MS DOS) Mirysol! + 
Multipan"7 5 
Business Oars — : 
-— ta UST sue The Word Plus 150 
PAL 
Power tor PC 005 75 S ka meni w 
"iate Vice ws ms 
Ashobi nom 5 
Funanral Pure m a | hi 
Prootreader 32X w B op Cost System 435 
Sehrcl Mdrmation Systems 
—— 1X 3 — 3 ` Sepci Word Pressa — 555 
Prooteradier GOK 50 3 Men 
—— ae Wordmale 500 
Personal Accountant 2h — 160 
Bearnse Porte Software Arts 
Powerex! » x3 Ti'Sulver 
Persoal Franaa Pm — 85 e Lak =; 
Comaniinurie Siwan Supper Procalc 
PC Ayr 80 a — T 
Fue Modehng Es MÀ Supercak 2 235 
Continentr! Sotteurs Supersptliquatd x 
FCM (fes Cuss Maw} 125 7 
Home Accoutt Plut 150 E a = 200 
ag Fue ines. Pry wo s Me 
£ngis Seftware Pubiishing Thes (Spreadsheet) 75 
Money Decioons Vol l m 128 variis 
Morey Decors Vol 169 
Money Pack Vol 122 — 4€ — 290 — Forecasting - 
E Beason ws wB Desktop Plan 300 
Vitale 250 
Edu + Vor 390 a9 Visispeti 225 
Sc. _ uM Tisak 35 
Angytex 250 185 
indpmale» Urini Saltugre Database 
AP 395 — 389 Alghp Soltware us 
A 505 — 389 Database Manager 245 
Ery Panne 750 a Mad List 95 
Easy Speer 1 t {Dead} Appied Soitware Rchmeloor 
Eapr Speler ? 225 135 QBASE 185 
Ery Speler 2/Legal 350 — 229 Mer&alorm 389 
Exsy Speier 27 Medical 350 229) = Asie le 
Easy Whiter N is — 27 OBASE |) 700 
Firanod! bignè DBASE | wfusef s qude — 729 
(AFUAPIGLI 495 WS — (anceping Intiruznmis 
GL 55 — 309 Desk Organer 
INY 595 3I omie Conipuler Corporatian 
Ona Entry 55 3 Condor | 735 
Payrob 595 w Condor 3 650 
Dieiect Arsacinies PE 
Pi Teri 100 fa Quickeade 285 
Wandow 150 T dGRAPH 295 
Urrisofi L 0 
Sprita 495 — 258 = formation Uaienited Soiheara 
Livres Easy File 400 
Volkcowr Ber 10$ — "79 — ewetive Saffwars 
Mtas! TPA ul 485 
Benchmark Mas Lis 250 — "85 kimk Synami 
Benctunam Data Fax 209 
Yard Processor 500 — 357 biem Pe 
Miro Pre indo eta 495 
Maimerge 250 — 155 450 
Spelistai 290 — 165 Morti Amies Boxinast Syriens 
V/oed Man 5e — 4206 cc ARIE > > 250 
Wond/Sp 635 425 PC Software 
Piai Spill 645 558 Cregixbase 75 


Orders must be PAID by October 31 
to qualify for these special prices 


TELEPHONE ORDERS 


Outside Calif.: (800) 222-8811 
Inside Calif.: (415) 324-3730 
Onder lites are manned 6:30—6 Manday Iwru Friday and 9— 
5 Saturday. Other knes ore open 9—5 Monday thru Friday. 

Technical Support (415) 324-0311 
Order Status (415) 324-0306 
Sales Manager (415) 324-0305 


More CP/M’ , APPLE’ , IBM PC", UCSD p-System" 
software, hardware, etc.: call for quote. 


edd sales tnx. Al cades final for gamas & specia! orders. 


except where shipping 


tesiocking les. No return after 30 days. 


Circle 371 on inquiry card. 


TEAMS: AW prices subject lo change wilhout notice and ovialabiiity, Cashier's 
chrch/id O/bank transfer. Alme time for company oc parsonal checks Uo Clear Prices 
tetect cash prepaid discount. VISA/MASTERCARD/COD/PO'a + 3%. CA residents 


SHIPPING: $3 par hem lor UPS surface (38 for Blue Label) within Continantal USA, 
cost is specified in square brackets. UPS does not go lo Canada, 
Ainsks, APO's, FPO's: call for ship charge or add 18 —we will cefhudicredi difference. 


RETURNS: Mum have authorization number, obtained at 415-324-0308. Linauthorized 
returns will be refused: damaged goods wii be reluesd. All retumi subject to 15% 


al 
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Enugnp Pybirbec mui. io Mustar" 250 — 188 UST ar 
OFS: Fi Mp | 105s pe ic Farias Feuncisl Modeling W M 
Fuil Dev System ue 78 Prom 
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Viglen 290 Bg 
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Hardware BSTAM 2D — E e = 
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Smartcom 2 tg 90 Fox & Cole 
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Log! Colway 3 22 Graphics CARD 4m y BORAPH 35 W 
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PC Ticker Tape mof — PN 
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Curse of Ra 20 Language 
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ni Apsha 20 Migrasiel CBASIC B5 200 LE 
Aiea Hut CressudSmarimodem $5 — 135 CIS COBOL B6 fS) 60 
Andromeda Congaes 23 Pete Norton 6 a5 
Compartir Tr ao 60 Concurmnt CRMM-AG 0 2H 
Stocks & Bonds 25 Souttssrlra Leve? 2 CDBON B6 100 — rem 
Drew Polar a Data Captuce x0 — a Pauca M+ Bb i0 W 
fialary 25 Ho Pascal AIT+86 
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Voyager 25 Vernier Graphics SD 86 150 E 
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Mibonaus 10 Wowf A MCobol 
Brodsrbvad Software Move it 150 99 Ful Dev Sysiam Ds 718 
Appe F^ 30 RMCobol füunnme Only — 250 148 
EC ia m IBM PC HARDWARE Uti Comm/üraphics 
Space Sinke 30 Byrom us SE 
Frieattiy Soitware Hardware BSTAM 000 — UB 
Frgmfywaie 30 AST Beteweh -UGT — SALE Koal 
iaia Combo + B4K 95m — 4 Mort Ia 150 w9 
Deading ^) MEGA + 64K | sus — 49 
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Zork II A 
Zark ill 4) PC tntetlace. Cable, Amie uU ALE 
Mulcreilon Inc. Mes 4X0 235 300 (12° green) US — 042 
25 01 The 251h Hout 0 Kran Color t1 (RAG) . 8 B5 
ASh Joystick 70 &? Coronas Dag fyrir 
Mathamage 90 Microsit " 1MB Hard Dist 3295 — 2695 
Lighin p 128K RAM" 535 Xe MA Hard Disk 1205 — 305 
Master Type 50 192K RAM Cast 7 49 BME Hard Dest 2205 19S 
Microsoe * 256 RAM Caf" ers — 624 PC interface Cable. Man xO 29 
Faght Simama” 50 64% RAM" 30i — 249 Cares 
hari 64K RAM Chep Ser 175 — 8 189B Hard Disk 3295 — 2605 
Bings 35 Programmag Jalnatipnu ZOMG Hard Dusk 475 M9 
Dumponshiy Draughis 35 PLC-Hayes Cable 35 279 BMB Hard Disk 2785 1895 
Spare Guantun 30 ges Rapes Mirocomputer Products 
Sierra On Line Big Blue S95 — 449 Chronograph 24 99 
GQrosshre 30 Smart madem 1200 600 5068 
Frogger 35 256% QUADBOARD $95 — 435 Smanmoder 300 S9 — 209 
Ulysses & Golden Fleece 40 GAK Quadboard 39$ — 289 mc 
GAK RAM Chie Set Bs 15 Monitor 127 Green 
Conquest (Call to Arms) 36 koeh Adapter, R5232 110 aü H-Res 2B5 E 
Strategic Strutations Quaacoior | 295 20 Neveiow 
Warp Fact 40 x Syminr ica Ha ne 
Light Pan 50 — 1276 Saunt Cat 103 239 W 
Language TG Prodetts Seat Cal W712 5p — 476 
Programmer 200 Trackball 65 a Micratarer r8 166 
Litraa! Bandon MicralaMs ime set 330 270 
T-Food Seovgashorg Tht00-2 Drive Microtarer mine parait 224 185 
Laiice C Compilar s00 ia" 05) 950 — wp = Micrascit i$ & ingedered trademark 


Also available at 


Local sales tox apples. 


Calltarnia (Uinois Hew York 
Softwa Qo * Los nn. - Chicago » Manhattan 
M a New Jersey = Rasa 
«o * Ban Diego - Camdan 2 Dallas Fi Worth 
* Pein Alo * Moth Jersey " Houston 


Cal (800) 222-8871, (415) 324-1098, of focal 
Intormasian for Sofwaro to go location nearest 
you. Soltware to go prices may drilsr wightly. 
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Listimg I continued: MOV "E i Set previous link to new Frame 
INX H 
nav H.M POP H i Get back target 
MOV Ls A xCHE 
CALL DBL?CP stime 15 now? MOV M.C Lipk nee frame to next in list 
POP H INX H 
WNZ TICK?X MOV M. B 
PUSH D ;(save tich count) INX H 
Müv E.M ;Yes, get nert in list mov n. E Set target time field in current frame 
IWY H INX H 
MOV D. M MOV "n. D 
DCX H iP MEAT ;Resume execution cf nerk readg task 
KCHG " 
SHL D D?LAYED ;Make it first r Initialize semaphore at HL to value in A and set link to MIL. 
MOV B,D b HL destroyed, A preserved. 
MOV CE S?INIT. INTSOFF 
CALL AP?TRDY «Append ready task to ready queue Mow M. A 
POP D a trestore tick count? TMX H 
JHP TICK?LP ;Chech For any wore whose time is up Mni Mr O 
TICK?X: RE?STOR INX H 
RE?5UME MVE M. O 
à INT?DN 
. Put caller to sleep For the number of tacks passed in HL. by RET 
inserting the current frame in the D?LAVED list in order of i 
target times.  Marzimum delay is 65,5236 ticks twhen HL=0} HF Save stark pointer, check for overfinw, and return with BCe?CUR. 
7DELAY. INT OFF ?B5HELVE. LXI H. 2 
PUSH PSW CAD SP +Get SP (plus 2 far return addr} 
GAVE KCHG +.» into DE 
CALL ?7SHMELVE j Save & check SP LHL D CUR ;Get current frame pointer 
PoP D MD B.H i Gave it in BC 
PUSH D ;Get delag request MOV CeL 
LXI H.D°LAYED point to delaged list DCA H 
DELAY?L PUSH H .Save pointer MOV n. 0 s Save Stach pointer 
Moy A.M DC X H 
Inx H MOV Mm. E 
MOV Hn iGet link to nest frame in list iF STAM ACK 
"gv LGA LHL D TSIZE ;Get frame size (less 2 For return address} 
ORA H BAD B (Calculate saved SP + frame size 
Jz DELAY?! 1# none, go insert nov A. B 
PUBH H ,Save link pointer CMP H 
INX H RC 
INX # JNZ ERROR 
"cov C.M rGet delayed tash target time nov A.C 
INY H CMP L 
nov B.M RC rReturn if ?CUM is less than SP*frame s11e 
LH D T?COUMT ;Get current tick count endif 
MOV ^A, C CERROR — INT "ON 
SUB L LHL D ERR? MP 
pact L, A PEHL 
m ^ B r Subtract it From target ^ 
SBE i » A?PEND an item (frame link?) to the end of a list. ML=pstr to the 
MD H, A | head of the list. BCcitem address. HL. DE and A destroyed 
CALL DBL?CP sIf CT. requested delay. go insert , APOLP as entry point if item 1s also a list. Call AP?RDY to append 
POP M ; irestore link pointer) 4 a frame to the ready list 
JE CELAY?1 AP ADY LXE H. 7RDY 
POP B Pthrow away previous pointer A°PEND. XRA ^ 
JMP DELAY^L ,Continuse down the list STAX B 
DELAY?L: MOY B.H INX B 
nov Č.L i Save pointer STAX B sitem points to NIL 
LHLD T?CDUNT DCX B 
DAD Dp r Calculate target tick count AP?LP MOV A.M zend of list? 
XTHL i Bave target. get pointer ta previous frame INX H 
ICHE ORA M 


LHLD TCUR ‘Get pointer to calling frame 
XcHG Listing 1 continued on page 466 


THE NEW STANDARD. 
THE MICROSQET MOUSE. 
VT CN 
c— 


3 


LJ E E 


interface 
driver to give 
your application 
| program complete 

control over the Mouses 
operation. 


That's the kind of support you'd expect 
from Microsoft. After all, we were the 
| world's first microcomputer software 
2: company. Today, more than a million 
Microsoft, the microcomputers are running Micro- 
people who set the cott languages, operating systems, 
standard for software, application programs, and hardware- 


Microsoft. Mouse. l 
ar You can get the Micro- 
Our expertise in both hardware and soft Mouse in dedi- 
ment of the Microsoft Mouse. Now - S4 IBM.-PC. PC XT and 
you can plug in the most exciting Å ina version for MS.- 
put it to work. serial interfaces, 
The Mouse lets you move the dé ub IBM- 


S's -* vM cursor freely and naturally, then MN 
E | execute commands at à > — 


e Mouse 

supports all 

Se | the push of a button. versions of 
25 | The Microsoft Mouse is a includita aa 


1 | complete system. It comes 
, with an on-screen tutorial, a 
practice application, and the 
Multi-Tool. Notepad, a mouse-based 
text editor, so you can begin 
using the Mouse right away. And 
for application developers, the 
Mouse includes a programmable 


sion 2.0. Ask your 
Microsoft dealer 
for a demonstration 
of the Microsoft Mouse 
—a whole new standard. 


.- MICROSOFT. 


Microsoft is a registered trademark, 
and MS and the Microsoft logo are 
^ 4f rademarks of Microsoft Corporation. 


If you write anything fi 
aletter a day to n book enh 
reading this could change your life, 


Word 
rocessing 
cessing: 


| A Short Course 
In Computer Litera 


McWilliams 


As 


**Oasis Systems' software - unquestionably the 
best” ... Peter McWilliams, author of 
the #1 best-selling book on word processing. 


The WORD Plus is the standard by which other 
spelling checkers are measured. Here’s why: 


Real 4§,000 word dictionary. 

Shows errors ‘‘in-context.’’ 

Interactive word look-up finds correct spelling 
for you and corrects at the push of a button. 
Hyphenates words automatically. 

Solves crosswords, puzzles, and anagrams. 
Works with almost any CP/M®, CP/M-86® 
or MS/DOS (1.0, 1.1 and 2.0) compatible 
word processing program (WordStar, Magic 
Wand (PeachText), Spellbinder, Perfect 
Writer, Select, Final Word, Volkswriter, . . 
and more!). 


Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more. 


P&S gives you a ''critique" of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 


Punctuation & Style is the perfect companion to 
The WORD Plus. It works easily with most CP/M 
word processors. (Available soon for CP/M-86 and 
MS/DOS.) 


compte formation: 019-222-1153 


OASIS 


SYSTEMS 


CPIM and CP/M-86 are registered trademarks ol Digital Research, inc. 


Circle 331 on inquiry card. 


2765 Reynard Way 
San Diego, CA 92103 


Dealers contac: — 
SOFTWARE DISTRIBUTORS 
1-800-252-4024 (in California) 
1-800-421-0814 (outside California) 
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Listing 1 conti i 
Jz AP?X 
nov D. M rng, get lint at new ptr 
DCX H 
nov E. 
XCHG 
JMP AP7LP 
AP?TX- nov n". B byes. set end lint to point to item 
DCX H 
nov nc 
RET 


à 
Double precision compare (lé-bit unsigned). 

HL compared to DE — Arcumulator destroyed 

Carrg set 1f HL is greater than DE. Z set i? equal. 


DBL?CP- MOV A, D 
CHP 4 
RC IHL CY DE 
RNZ .HL LT. DE 
mov AE 
CHP L 
RET 


Listing 2: This program sets up initial conditions for multitasking. 


Initialize the multi-tash kernel data structures. specifing the 
beginning of the stack area, the number of egual sized stach frames 


= 


t to be allocated. their sire. and the fatal error juep address. 
INITMT. MACRO stack, Frames, frame@size, errore juap 

LXI H. stack 

LXI B. fr ameB®size 

"vi A. frames 

LXI D. error pump 

CALL M?INIT 

END 


+ initialize a semaphore’s count. and set its link to NIL (empty list}. 
INITSEM MACRO semaphore, value 


CXI H. semaphore 
"vi Ay value 
CALL S?7{NIT 
ENDM 


| Create a stach frame for a new task. and glace it into 

+ erecution The new task wall get a copy of the current registers 
+ fescept HL). The current task is placed on the ready list. 
START. MACRO newetastSaddr 


LXI H. newStast@addr 
CALL ^GP AWN 
ENDM 


i 
+ Assign the current stact Frame to a new task, killing the old tast 
e The current registers are preserved iexcept HL). 

TASK: MACRO new@tast@addr 


LX1 H. newétaskeéaddr 
JMP MEL? T Sat 
END" 


» Kill the current task antirelw Cantrol goes to the neat ready task. 
STOF MACRO 

JMP ^TERM 

ENDM 


» Swap current tash out of execution. placing it an 
4 khe ready list Control goes to the nest ready task 
SWAPOUT MACRO 

CALL SUS?PND 


ENDM 


» Place First waiter for a semaphore on the ready list. 
» EF nons, increment the signal count. 
SICNAL: MACRO semaphore 

LXIL H. semaphore 

CALL. 51675 

END” 


» 
| Bignal a semaphore. with mazimum count of I 
FLAG: MACRO semaphore 


LXI H. semaphore 
CALL SIG?F 
ENDS 


& 
a Suspend task execution if and until semaphore has been signaled. 


WATT: MACRD semaphore 


LXI H. semaphore 
CALL KHAIT?S 
END 


|! If semaphore has been signaled. acknowledge and return non-zero, 
CHAIT. MACRO semaphore 


LXI H: semaphore 
CALL WAIT^?C 
ENIH 


a 
2 Set condition codes to non-zero if seeaphore has been signaled. 
CKSEM MACAO semaphores 


LDA Semaphore 
URA A 
ENDM 


i Buspend caller for the number of tichs specified. 
DELAY MACRO ticks 


xz H. tacks 
CALL DELAY 
END" 


i Real-tiee clock tick handier. Wake op tasks when it is time. 
TICK: MACRO 

CALL FTICK 

ENDM 


4 Macros for internal kernel use 
5 E ALAS ee ee ee aal 
à 
7GAVE: MACRO 

PUSH E 

PUSH D 


RE?STOR MACRO 


Listing 2 continued on page 467 


Listing 2 continued: 


à 
INT?OFF MACRO 
INTS? 


L] 
INTON 
if INTS? 


i 
RE'?SUME- MACRO 


i 


| Get new CURFant task from the list pointed $o. 


NEW?CUR. MACRO pointer 


ji; Mate it new CURTent 


ii Head of list NIL? 


ir 1* $0. wait for interrupt, 


.or use Fatal error erit 


¿Get next in list 


make it new head o£ list. 


LOCAL. IDLE. EM 
IDLE: LHLD pointer +: @et head of list 
?CUR 
MOV A. H 
DAA L 
if INTS? 
JNZ DK 
E1 
JMP IDLE 
au- DI 
ele 
42 ?ERROR jh 
endif 
MOV A.M 
INX H 
nav H. M 
MOV L: A 
SHLD pointer i1. 
ENDM 
Text continued from page 454 


A task is in the blocked state when 
it is waiting for either a semaphore 
signal or a delay time-out. Only a 
running task can become blocked; the 
task is then out of contention for 
microprocessor time until the speci- 
fied event occurs. 

Tasks in the ready state are in con- 
tention for the microprocessor 
simultaneously (but are not running). 
Only one task can execute at a time; 
the remaining tasks are in line to run 
when given a chance. Tasks are made 
ready when an event is signaled, a 
delay times out, or the running task 
gives up control voluntarily. When 
more than one task is ready, the task 
that was presented to the kernel first 
will be executed. 


Data Structure 

The 8080 kernel is based on the 
data structure in figure 4; in this 
figure the RAM  (random-access 
read/write memory) area pointed to 
by STACK is divided into frames of 
equal size. Several bytes in each 
frame are used to save the stack 
pointer for that frame (SP), link to 
other frames to form lists (LINK), and 


save the start-up time during delays 
(TIME). The remainder of each frame 
is used as a stack in the normal 8080 
manner, 

In figure 4, the queue heads shown 
are pointers to (possibly empty) lists 
of frames, strung together by their 
LINK fields. Lists are maintained of 
ready, available, and delayed frames 
(and thus of their associated tasks). 
There is also a pointer to the current 
frame (the running task). Frames not 
presently allocated to tasks are avail- 
able for use by dormant tasks being 
initiated. In the ready list, the newest 
arrival is placed at the end of the list. 
The frame at the head of the list (the 
one that has been ready the longest) is 
the one to go when the micropro- 
cessor becomes free, All tasks have 
equal priority. 

A semaphore is a 3-byte structure 
in memory; 1 byte contains the signal 
count and the other 2 point to a 
(possibly empty) list of tasks waiting 
for signals. Two representative sema- 
phores are shown in figure 4, One of 
them has no waiters (a nil LINK) but 
can have a nonzero count; the other 
has a single frame on its wait list. 
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CURRENT 


READY 
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(LIST POINTERS) 
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DELAYÉO 


COUNT 


LINK 


SEMAPHORES 


LINK NIL 


Figure 4: The MTK80 data structures, A sample state is shown, involving six stack 
frames and two semaphores. NIL represents the end of a list. 


Function Calls 

You establish the data structure 
and error exit by using the macro- 
instruction INITMT (listing 2). The 
macroinstruction sets the ready and 
delayed lists empty, puts al] frames 
but one on the available list, and 
makes the remaining frame the cur- 
rently running one. When INITMT is 
called, the (hardware) stack pointer 
must be valid. The default operating 
system stack is valid and can serve as 
the stack pointer. On the return from 
INITMT, however, the state of the 
machine has been completely altered, 
and the calling task has become a task 
with a fresh stack. 

Semaphores are initialized by the 
INITSEM macroinstruction, which 
sets the count field to the specified ini- 
tial value and sets the wait queue to 
empty, 

The START macroinstruction gets 
a frame from the available list and 
makes that frame the new running 
task, beginning its execution at the 


address supplied. The calling task is 
put on the ready list. An interesting 
result of the dynamic connection be- 
tween executable code and stack 
frames is that, as long as there are 
available frames, the same piece of 
(reentrant) code can be alive in 
several incarnations at the same timel 
Because the task started gets a copy of 
the creator's registers, it might be 
handy to have more than one iden- 
tical task active, each with different 
initial register contents. In this way, 
you could pass parameters to new 
tasks on start-up; you could also use 
this method in the split-screen exam- 
ple to reduce the two nearly identical 
subscreen tasks to one routine. 

A special case of the START 
macroinstruction is the TASK macro- 
instruction, which terminates the call- 
ing task and starts the new one. It is 
equivalent to resetting the stack 
pointer to the top of the current frame 
and jumping to the new starting ad- 
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The STOP macroinstruction ter- 
minates a task by returning the task’s 
frame to the available list. The first 
frame on the ready list is removed 
and is run. 

SWAPOUT puts the currently run- 
ning task at the end of the ready list, 
swapping it for the one at the top of 
the ready list. As with other functions 
that take the current task out of ex- 
ecution, SWAPOUT first pushes the 
return address and registers onto the 
stack, saves the stack pointer (at SP), 
and performs the optional stack over- 
flow check, When a new current task 
is selected, its stack pointer is 
restored, followed by its register con- 
tents. It is then allowed to resume ex- 
ecution where it left off. 

Using a semaphore, the WAIT 
macroinstruction enables a task to 
synchronize itself with an event. If 
the semaphore count is nonzero, it 
has been signaled (the event has oc- 
curred), and the count is 
decremented, acknowledging the sig- 
nal. If the count is 0, the task becomes 
blocked; the current frame is added to 
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the end of the semaphore queue list 
using its LINK field, and the next 
ready task begins execution. 

Two special cases of WAIT are 
CWAIT and CKSEM, both of which 
return the status of the semaphore in 
the Z flag (nonzero if signaled). 
CWAIT acknowledges a signal by 
decrementing the count; CKSEM 
leaves the count unchanged. Control 
returns immediately to the caller in 
either case. 

The complement of WAIT is the 
SIGNAL  macroinstruction, which 
uses a semaphore to signal an event. 
If any tasks are waiting for the event, 
the first one is moved to the end of 
the ready list, Otherwise, the sema- 
phore's count of unacknowledged 
signals is incremented. No check for 
overflow of this count is made (the 
maximum is 255). Another version of 
SIGNAL is FLAG, which works in ex- 
actly the same way except that it 
never increments the count past 1. 
This behavior is appropriate for 
mutual exclusion semaphores and for 
preventing count overflow. Neither 
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SIGNAL nor TICK takes the calling 
task out of execution. 

The DELAY macroinstruction puts 
the calling task on the delayed list, 
thereby blocking it until the specified 
number of system clock ticks have 
passed. The delayed list is ordered ac- 
cording to the length of time re- 
quested, with the shortest time first. 
The proper placement of the calling 
task in the list is handled by DELAY, 
because this somewhat complex inser- 
tion needs to be done only once. The 
next ready task is then placed into ex- 
ecution. 

DELAY uses a Z-byte counter 
register. Because this counter rolls 
over at 65,536, that value is the max- 
imum number of cycles supported in 
one DELAY call. The register con- 
tains only a relative count that is in- 
cremented once by each call to TICK. 
Because the task with the shortest 
delay is at the top of the delayed list, 
TICK then compares the target wake- 
up time of that task with the current 
tick count. Any and all tasks whose 
time is up are appended to the ready 
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ai cl MENT $1160 
Prism 80 Color ,........ ae cess $1345 
Piem 152... cece inane aaa $1310 
Prism 132 Color. ,.,.........., $1500 
Juki 
ai TE EEE PR $475 
All models ..... TREE TT Call 
ao PNE 5385 
(0/0 een oL CM $1365 
-. ne Saree ere $1710 
apo out h—— "OO $1900 
BENE oe ees 25,9788 
MOG... . 2.2 een — oe $785 
v^ D — 5910 
Okidata 
_ O $385 
MUN eei mes cime onm o. aa 5630 
BAP ......... —— n ee 5975 
BN aem MS Un $1060 
BE Louisa sido Ra SR $490 
PME eS. er m $835 
Olivetti 
PRAXIS 41 (w/interlace] ......... 5725 
eo oe. 29999 
Silver Reed 
oi c GEEPEPREPEERERECCCRPENDOUN $675 
EXPS50S ... sss earns $690 
Star Micronics 
Gemini-tOX ........ 000 e0 0s sees. Gall 
GeminhI5X . 2... sewetaaearccsaad Call 
Tally 
1805/1802 ..................,. 91455 
MT 160L w/Tractors .......... ose , Call 
MT 180L w/Tractors ............... Call 
Texas Instruments 
AlO Basic ............ eene 51245 
Qo oe. ae a t $650 
Toshiba 
qo £A —c—Éo D $1445 
Transtar 
p ÉIMUUT UU ——— MP 2675 
ED Ian: mars n NN. emp. S450 
Doo MM MM. $450 
MODEMS 
es 
Smartmodem ........ — ee $199 
Smartmodem 1200 .............. $485 
Novation 
CAT ...... PO 0S Le amd am 2005, 9140 
eee eee 3155 
gas Mere. 2 uteris sis sema ie $110 
RISK DRIVES 
ana 
Elite 1 ......... v H—Ü S245 
uoo V——aÁá———— $3380 
uot a eee $490 
Controller (w/Drive only} ..........- $75 


1000 (For Atari) .......,....,....... Gall 


CALL TOLL FREE 


1-800-528-1054 


SPECIAL OF THE MONTH | 


UNBELIEVABLE SYSTEM! 
UNBELIEVABLE PRICE! 


$1399 


PIED PIPER * GEMINI 10X 


TAXAN 12" AMBER MONITOR 


5 SOFTWARE PACKAGES 


System includes: Pied Piper Portable (features below) » Gemini 10X 
e Taxan KG-12N e CPM e Perfect Writer * Perfect Speller e Perfect Calc 
e Perfect Filer « All necessary cabling. - 


VIDEO TERMINALS 
ADDS 
NI eer A E a $445 


VIEWPORT OO... nstccrteacecss 
Hazeltine 


Esprit! ....5sccrceu -— n $485 

Espritil.........eeee0ee — $445 

Espritlll] ........-...-- Mu T $525 
Qume 

QVT 102 Green ........ —M" 5550 

QVT 102 Amber ............sc005 $560 
Televideo 

910 or 910 Plus ..., ...... dagaa $560 

O25 ..... —À m 5730 

err s $905 
Wee a aaa cia er ees ee $1015 

se 

"Ct vl NCC TS T T S680 

ne i s ae $1020 
Visual 

Vidi... ccc ceca tnn $610 
Zenith 

2-29 x n»t*4A*»*».92»9»29t*»**w bet4dotti S635 

ZT-1 Keyboard Only ..,-........; $350 
MONITORS 
Zenith 

12" Green Screen ............... $95 

12" Amber Screen ............... $120 
Amdek 

Video 300 ........,. — 5130 

Video 300A ............ s. 25, 9145 

0 UEM" 5270 

Colori Plus ....-ceseuseuescucens $275 

"wol re $450 

^ a AMO "—— $360 
NE 

DUO D — .4 S155 


DISKETTES 
Maxell 
MD- (Di 109) ..... eese $230 
Scotch 
744-0 (Qty. 100) oo... cc eee eee $200 
Elephant 
S/S S/D (Qty. 100) .............. $155 
COMPUTERS 
Altos 
Series 5-158D ................ ,S2100 
5-BO-10 W/MPM .............. 54200 
Mari 
1^. OS esu, 9149 
(o mM CREER "—— 2 $219 
Corona METER cc Call 
NEC 
APCHOI ........ etnies 51875 
LL MATCTTCTTUTTITTTS .. 92375 
GADS soron. nt $2875 
Northstar ! 
AdBvantage .......eeeeeerenne $2160 
Advantage w/5MB ........... ,. 53345 
Advantage W/15MB ........... $4315 
Horizonll 64K QD ........... .. 832625 
Pied Piper 


Communicator | Portable, Z-80, 64K Ram, Full 
sized keyboard, Slimline 5% Disk Drive with 1M 
Byte of storage, RF Modulator for use with T.V, 
Monitor output, Perfect Word, Perfect Calc, Per- 
fect Speller, Perfect Filer, CPM, 90-day nation- 
wide warranty ......-.2scuceneceee $995 


Sanyo 2-Drive System 
$1850 
system includes: wordstar, clacstar, mailmerge, 
spellstar, infostar, Sanyo basic, CPM. 
§1450 with 1-Drive 


Televideo Systems 
|o, eae eer aaa $2525 
he 0d orosenie .... 34450 
TEAD MTM quvi qua a 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Order Line: 1-800-528-1054 Other Information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Prices reflect 3% ro 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. 
Please add $8,00 per order for shipping. Prices & availability subject to change without notice. 
Send cashier's check or money order...all other checks will delay shipping two weeks. 9/83 


| Listing 3: This program illustrates how you can use MTK80 macroinstruction calls. This 
ITI OXP example, for use with a North Star Horizon, simply runs four tasks, each of which 
" merely identifies itself when it runs. 


DISKETTES 
The Diskettes With une 100H 
The Lifetime Guarantee JMP MAIN 


+ 
o WEESEBHXSLEZLDSESCULIESUTIIXENEUdYUZETIOLnJESESN EISE N EET Ed AAAA G ee E Se Roe G A Ll 


516-543-6100 +J >> INSERT THE KEANEL FILE mtt@0. asm HERE. 
ss i é 
(COLLECT CALLS ACCEPTED) ; Kernel stack structure parameters. 
FRAMES: EQU & ISpecify the number oF stack Frames 
FRSIZ: Eau 44 ‘Specify the size of wach, in bytes 
FRE ERRE&JMP - EGU OEBOODH ;iChoose a place ta jump on fatal error 
For every tive : d : 
boxes o! Diskat- | North Star Horizon real-time clock squates. 
Mid B Houppauge. NY RST2: Eau 2*8 i Choose clock interrupt at RST vector 2 
98 ordered, LEE ARM: Eau OCOH Clock interrupt arm code 
DISARM: EGU 40H iClock interrupt disare code 
Disketta Head - CLA SRST: EGU 30H sClock flip/flap reset code 
Cleaning Kit. A CLASPRT- EQU à ‚Clock I/D part 
.00 Valu ! 
ii " i CP/M equates. 
BODE: EQU E |BDOS call address 
CONST:  EQU 11 iMmyboard status check code 
COUT: Eau R iConsals output cade 
EXIT: Eau o ICP/A restart address 
; 
(b Kernel stach and semaphore data area. 
STACK: DS FRAPES*FRS1Z 
E BEPA: DS 3 
g à 
ge i Example main program. 
MAIN: INITMT STACK, FRAMES, FRS12, ERRGJMP t Set up kernel 
| or "VI A. IMP 
alt I STA RST2 
Diskettes | Lx] H, CLASINT 1Get clack interrupt handler jump vector 
Dealer Inquiries invited | SHLD RST2*1 
fe Specify Soft My I A; ARM iEnabie clock interrupts 
S Va" 16 or 16 sector ign DUT CLRSPRT 
784D 1 side/dbl dens -- ..- $22.30 INITSEM SEMA: O ilnitialiis the sample semaphore 
745 2 sides/obl dens . $51.00 START TASHI 
746 1 side/quad 96 tpi, ... $33.80 START  TASKZ iStart the simultaneous tasks 
742? 2 sides/quad 96 tpi ... $45.50 START TASA3 
QU" _specity Soft or 32 Sector TASKO; SWAPOUT "E ; Whil lli let other t 
740 1side sgi/dens ., ..., .$2X.60 ; te — 3 e po ng, let other tasks run 
| "i EN" "iras ma CALL BEDOS Check the console teyboard 
* se gta a ORA A 
Checks-VISA-MC-C.O.D./ Add 52 Shipping Jz TASKO 
Call or write for our complete list. SIGNAL SEMA iWhen a hey is hit, signal TASKA 
LYBEN COMPUTER SYSTEMS STOP ; then quit this task — the job is done 
27204 Harper Aye., St. Suir Shores, MI 48041 4 
Phiane- [13131 777-7780 
Authorized Distributor This task hos nothang to do but wait to die 
information Processing Products «MiMi TASKS WAIT SEMA ; Sleep until signaled 
| MVI A, DISARM 
OUT CLASPRT i Disable clock interrupts 
Circle 285 on inquiry card. JMP EXIT Terminate the progran 


i 
+ Tasks 1-3 adentify themselves by number at differant intervals, 
TASK 1 DELAY 700 


Mv E, 71% 
CALL CONGUT 
JMP TASK! 
» 
TASR? DELAY 900 +Delay 900 clock ticks 
MYT E. ‘2’ 
CALL CONOUT i Send identifing number to screen 
JHF TASK? iLoop "Forever" 
TERM SAL SC TAVARE ” TASM3 DELAY 1100 
HV I E, *'3* 
WORD PROCESSING CALL —— CONDUT 
PP TASKS 
SAVE $335.00 when you buy l ee Y NIIS 
t à 
the VisiWord and VisiSpell bouem MER MIS is 
Programs for the IBM PC. We MYI A, CLASRST iClear the interrupt 
will give you a free VisiSpell =u i 
Program when you buy VisiWord 
JME 7TICH iActivate delayed tasks whose time is u 
at our low price of $264.50. i i — 
Offer good only while supplies | + Send character in register E to the console screen 
last. Visa & Master Cards — co 


accepted. Call (800)235-4137 to j 
order. In CA call (800)592-5935, END 


P £5 wail T! ih a Cup M ii 
ajii i gm if TL "EL gi Ti Ful (M ; P^ . r | 

15 wa) = i ini anal" i AT ae nu - D i 
i y Mt gta, | ir i saut i a | av L.] i aM a ! 


girale 


list. The current task then resumes ex- 
ecution, whether it called TICK or 
was interrupted. 


Applications 

Listing 3 contains a skeletal exam- 
ple of the declaration of data struc- 
tures and the use of kernel 
macroinstruction calls. Refer also to 
the comments in listing 2 for details of 
ways to use the routines. If you have 
no macroinstruction facilities, use the 
macroinstruction definitions as a set 
of instructions for calling the kernel 
routines explicitly. 

I used a Z80 version of this kernel 
for more than three years in my ham 
radio teletype (RTTY) communica- 
tions program. The kernel made it 
easier for me to include features such 
as a split-screen display, continuous 
time and modem-frequency monitor- 
ing, and the reading and writing of a 
circular disk log file while transmit- 
ting and receiving. 

I have written a related kernel in 
BDS C (B.D. Software C) for inclu- 
sion in a CP/M RTTY program. Ex- 


pansion to allow monitoring of multi- 
ple communication channels (VHF, 
HF, telephone, packet radio, and 
satellite) is a natural application of 
multiple concurrent tasks. 8i 
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In this era of “user-friendly” computers and | 
software, the needs of the dealer often 


are overlooked. 
Not so with CMC. 
We have been in the wholesale 


computer/peripheral business for over 4 years and 
fully understand the importance of responding 
quickly to dealers. CMC knows that in order for 
you to thrive, we must bust our fannies to make 


sure there is distributor support. 


We make every effort to ship immediately from 


COMPUTERS 


Stock such noted products as: 
SOFTWARE HARD DISKS 


CMC SuperSystems Accounting Plus Corvus 


PMC MicraMate 
Inlertec 


Ashton Tate 
Champion 

Chang Labs 
MicroPro Panasonic 


Microstult Star Micronics 
Perfect Software Teletex 


Sorcim MISC. 


TERMINALS! MicroBulter 
MONITORS Datec Modems 
Panasonic Dysan Disketles | 
Teletex Smart Cable 


CMC Targa™ 


PRINTERS 
Datasouth 


CMC International 


Distributed Products Division 


Call 800-426-2963 


(206) 885-1600 CMC INTERNATIONAL BUILDING  1720-130th Ave. N.E. BELLEVUE, WASH 98005 


478 September 1983 © BYTE Publications Inc. 


Circle 74 on inquiry card. 


VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN, 
‘Dedicated to Your 
Satisfaction" 


LOW, LOW PRICES! 
GREAT SERVICE! 
What more can you ask for! 


PERIPHERALS FOR ALL COMPUTERS 


STAR MICRONICS: NEW! Kangaroo: With library case Verbatim: 
Gemini prices too low to prim! ,....... $CALL | and 10 year warranty! 5'4' SS/DD (Box of 10) .......ilsese. $20.95 
GEMINI 10X: 54" SS/DD (Box of 10) ............ $19.50 5'A"' DS/DD (Box of 10) 2... esas nose 929.95 
The improved & updated 10 ....,... SCALL 5'4" DS/DD (Box of 10) .........ioss. $28.50 | Dysan: 
oe) Se orit rero $CALL SA" SSDD (Box of 6) ............... $14.50 514" SS/DD (Box of 10) 0.0... nce ean $30.95 
SMITH CORONA: 514" DS/DD (Box of 6) ...........ses $22.50 514" DS/DD (Box of 10) ............s. $38.95 
IPLA, onm R E $CALL | BELLE — A T A a 
C.ITOH: a | = | MONITORS: 
Prowriter | vo6vtteó^baetirat "TAM 369.00 ad Bi : s Amdek: 
Prownter Il ne. 5.40.20 $ 689.00 ans 3 CDI, e ocean eurn Banh $299.00 
F-10 Starwriter ....... $1150.00 — | iy Color PERTTEPTPRPPET ++ «$498.00 
F-10 Printmaster ....... $CALL — es 310G Green ,..,...... $179.00 
JUKI: e» shin 1 ~ d. F | 300A Amber ....,.,.. $179.00 
The New! L/Q Printer rv 300G Green ......... $144.00 
IPE... cones $ 539.00 abe La Taxan: Amber 12° ..... $144.00 
OKIDATA: | | g“ Princeton Graphice System: 
Microling 92 ....... $ 499.00 ENET Monte Carlo“ | AGB Hi-Res , §Priced too tow! 
Microline 93 ........ $ 849.00 Card Zenith: ZVM121Green.$ 99.00 
CALL FOR PACEMARK PRICES! W TANDON Disk Drives. — SAAC iP lip ai 
| GT^ : Five Functions TM: 100-2- MODEMS: 
HARD DISK Marmor Sena (Paral Cock IUK Byte 8238.00 H Y 
, and joystick ports SCALL | Tandon or Shugart | es odem Il 
DRIVES: be Sara latur as ihe or Equivalent Thin Lina: f wilh lini program ... SCALL 
DAVONG: BV 1 EDAM da nna FOK Bytes SCALL | without terminal program . $CALL 
(IBM, Apple) s i | i 7 Smarimodem 
a vg ee ie ` COLUMBIA DATA PRODUCTS j AEN mo 4L. pes 
MB LLLI serao 0 — — LL NR " Men 
PERCOM: ue o s , EOE er ere Pv pT 
(IBM, Apple, TRS-80) ` * [BM PC. Compatibility © (eis Fh - j AppleCat Il ..........-.. esse . $279.00 
5MB LT ENT SRR * SmartCat 1200 Baud n... soreer SCALL 
10MB DOSE En SUUS Meese Pais NEW! U.S. Robotics: | 
15MB b * Floppy ang Winstona | Password ...-.0c0se0s seen. sss. SCALL 
20MB ..... PY , SCALL for lowest prices E: | ice rrr s Enjllt iwi - 
———————————— «X GALL FOR PRICES ON 
DISK DRIVES: ia yan Appr Computer NGORUMBIALS NEW OTHER COMPUTERS 
Fauth Dhtensiort: Rd nsi —— < PORTABLE! — WE ALSO STOCK: 
Onroduer ...... We Lower veh was ". = A : 
Without Controller .... $220.00 Elite Il ........... SCALL x: Franklin AGE 1000/1200 Commodore 64K Panasonic JR200 
Eu IU, omes. uv aAac an SCALL P Call for IBM PC and Apple Ile Prices 
q LI e B 
PRODUCTS FOR YOUR IBM-PC": PRODUCTS FOR YOUR APPLE’: 
MBI: FT . 
I-C—MAGIC: Programmable Graphics Screen Dump Prom Chip .... SCALL VIP Drop uh css ape [eae 2e M WARE: 
T&G Products: Quadram Corporation: Appletime Clack Card .... $ 85.00 Home Accountant ...,... $ 53.00 
JMyelloie Tas ai adie m Quad Board: BIEN. gom = Tm 
Trakball * "ww! eeweeetert 9.00 cro azer $6 t€2*15-4n*"523 > aV 4 HM E eek ame ia = 
Krait Producta: Maynard Electronics: EX PAN SION Silicon Valley Systems: 
Joysticks ........ osos. $55.00] Floppy Disk Controller: z Final Analysis .......... $134.00 
Game Paddles ........,.$33.00| ^ Parallel ............. Miu: IORU CERNI eva E en heat 
CONTRA 0 $239.00 16K Card VisiCorp: 
SO FTWAR E: Continental: La Visidex »t$v»*ttebtàdbtettu $180.00 
lalseom: Home Accountant Pius VisiHiles ae ee ee ee ee We 44 
Zork f mM - AN e $27.00 Vislcorp: ea ew 3 t£*ena»Bts»fte«lt $ 80 
fail ee eee $27.00 dui T T M. - da re $ XX 
Zenk qe -— $27.00 iL ee Oe eee , TIPS XM a 
Deadüne ......-......$CALL| Visitrend/Plot...,....... j EUN, Game Paddles. ....., $ 28.00 
Lifetree Systems: 256K Visicalc .......... Kraft: 
Volkswriter ............. SCALL Joysticks ©... sees $ 49.00 


For a Great Time, Call: 1-800-533-8987 
P.O. Box 22573 * Minneapolis, MN 55422 * 1-612-535-4544 


Circia 176 on inquiry card. 


Te AND CONDITIONS: Payment: Personal checks are accepted although cashier's checks and money orders will be shipped first. VISA and Mastercard 

ed—add 4% to total. Shipping: We calculate exact freight—for mail-in orders add 3% UPS GAD, 4% UPS BLUE - Monitors minimum $8.00. Delivery: 
ASA with 2-4 weeks on average. Price List: Features all of aur up-to-date pricing. General: We replace or repair faulty goods at our discretion—refunds only al 
our discretion—no returns on software. 


( C0 OD OF CVJ (92 OF CO CELO PEDE L OO CUOI (V) CV) Care rar CV), CV) (99 002 (9) CV) 


PALL AL AL AL 242424 2424942424242494242424 ALA LALA LALA LOLOL OL AL 24242424 242424 2424/24 242424942424 242424 242472472424 242 


User to User 


Jerry Pournelle's User's Column 
generates a lot of mail, In this space, Jerry 
will answer renders’ questions on a 
regular monthly basis. 


The MULTICS Operating 
System 


Dear Jerry, 

In your March column ("A User's 
View of Comdex,” page 44) you men- 
tioned the concept of an Executive 
Secretary program that would allow 
interruption of an editing task in 
order to run another program with- 
out destroying the file being edited. 

I, too, have wished for such a facili- 
ty. Though I have not seen it on a 
micro, I can vouch for the fact that 
this facility is every bit the pleasure 
you anticipate. The Honeywell 
MULTICS operating system is so de- 
signed. In fact, it is possible to inter- 
rupt any program being run and 
return to it later (providing, of course, 
that you have altered none of the files 
being used by the interrupted pro- 


gram). 

The MULTICS solution is quite 
elegant. When a command is typed 
into the terminal, it is interpreted by 
the command processor not as a pro- 
gram to execute but as a call to a 
(usually PL/I) procedure. Using prede- 
fined search rules, the procedure is 
located in the file system hierarchy 
and then actually called. (The syntax 
of commands even provides for the 
interpreter to pass text typed after the 
"command" or procedure name to be 
passed to the procedure as actual 
parameters.) Moreover, the entire 
system is constructed to allow 
unlimited recursion. Thus, no matter 
where you are, the command pro- 
cessor (also a PL/I procedure) may be 
called—hence, 50 can any procedure. 

This method is not without cost. It 
is because of this feature that 
MULTICS is an incredible money and 
resource sink. Large amounts of vir- 
tual memory can be consumed when 
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Conducted by Jerry Pournelle 


multiple users have a large call stack. 
But it is arguably the single best 
feature of MULTICS. It is interesting 
to note that although rnany features 
of Unix come from MULTICS, this 
one is not part of the Unix system. 
It is a shame that a cost-effective way 
to implement this feature could not 
have been found during the design 
of Unix. 

James E. Densmore Jr. 

503 Timber Lane 

Falls Church, VÀ 22046 


Instead of looking to Unix, I predict 
that concurrent CP/M-86 will enable us 
lo write Executive Secretary for 8086 
machines. ... Jerry 


Valdocs Revisited 


Dear Jerry, 

In Response to “Epilogue; A Look 
at Valdocs" (August, page 442), most 
of your requests are valid. However, 
numbers 4, 5, and 7 are already im- 
plemented (version 1.16 as of June 1, 
1983). In fact, #4 exists in every copy 
of the editor that you have ever seen, 
and it is documented. Also, top and 
bottom margins are changeable and 
always have been. However, only 
one set of top and bottom margins 
may be used in any one document 
(until version 2.0). If one needs to 
leave space on page 1 for a company 
logo, carriage returns work very 
nicely—after all, the editor is truly 
what you see.... 

Most of your other requests will 
have been implemented by version 
2.0 of the editor. Of those listed, 
numbers 1, 2, and 3 will certainly be 
included, I’m not at liberty to reveal 
the release date of this product, but 
[ can say soon. 

Additionally, as you know, the 
perceived slowness of the editor is 
primarily a by-product of using a bit- 
mapped display. The benefits are 
obvious—multiple fonts, underlin- 


ing, and eventually merged graphics 
and text can only be done bit- 
mapped. The cost is speed. Com- 
pared to Lisa's editor, it's fast. Com- 
pared to most editors, it's adequate. 
Compared to the fastest, it's slow. 
But we have made some rather inter- 
esting breakthroughs that will speed 
up most of the editor's functions to 
among the best by version 2.0, I sus- 
pect that even you will be pleased. 
Chris Rutkowski 

President 

Rising Star Industries 

24050 Madison St., Suite 113 
Torrance, CA 90505 


Valdocs is the closest thing I've seen 
to the Executive Secretary program 1 
described in a previous column. Because 
I like the concept a lot, 1 wish Valdocs 
all success, but alas, so far I have no ver- 
sion that my people find acceptable, 1 first 
tried the Epson out on John Carr, my 
long-suffering editorial associate. After he 
gave up and reclaimed his Selectric, the 
Epson sat in lonely exile over in one cor- 
ner of our living room. Finally, Roberta 
and our son Richard (13) set up the Ep- 
son with a new version of Valdocs that 
fixed some silly bugs in the earlier 
distribution versions, The new version 
was a little better, but the Valdocs pro- 
gram is so painfully slow that it will 
eventually drive you mad. Also, there are 
ways to lock up the system. I don't know 
all of them because Roberta didn't keep 
notes, but tt happened to her. The 
bottom-line result is that she's not in- 
terested in returning to the Epson. I've 
previously concluded that the Epson 
Valdocs software ts a noble try that 
pushes the Z80 chip beyond tts limits. I 
have no reason to change that 
view. ...]erry 


JRT Version 3.0 


Dear Jerry, 
I thought you might be interested 
in my experience with JRT Pascal. I 


Announcing the Encore diskette. 
he way it performs, youd never 
guess itcosts only $1.59. 


Encore diskettes are Yet Ihe costis as low as $1.59 for pensive diskettes that don't do more for the 
designed for most single-sided, single-density 5V4" Encore money? From now on get accurate, reliable 
popular systems, diskettes (when you purchase four or more performance withaut the high cost. Get Encore. 


including Apple, boxes, ten diskettes per box). 
IBM, and And only $2.99 for double-sided, Send coupon today. Or call 


~ [d Radio Shack. double-density 514" Encore diskeltes. 
Important savings; reliable performance 1 (800) 947-5444, 


f In California 1 (800) 547-5447. 
With low-cost highly reliable Encore 


diskettes, you can easily afford the security of Use the accompanying table to find the 
back-up disk storage. You can make the jab type and price of the Encore disketies com- 
of organizing data taster and easier by dedi- patible with your system. Call toll-free if your 


cating one diskette to a file system is not listed. 

You can perform any number of appli- To ensure your complete satisfaction, En- 
cations, on most popular systems: Apple |i, core diskettes are covered by a 45-day risk-free 
II Plus, lle. tll; IBM PC; Radio Shack TRS-80; trial as well as a 1-year replacement guarantee. 
DEC; HP: Wangwriter and many others. This offer good only in the Conlinental U.S. 

So why store your dala on more ex- Allow one Io two weeks for delivery. 


of computer supplies and accessories, 

comes Encore - your bes! value in 
liskettes today. 

New Encore meets the same high 
itandards that big-name brands meet - 
00% error-free performance, ANSI certifi- 
‘ation. In many cases il actually exceeds 
ystem requirements. There's even a 1-year 
3placement guarantee. 


x rom Inmac, the world's leading source 


Get an Inmac Floppy Library Case absolutely free! 


For every bor ol Encare ckskelles you order wn The ner! 20 days you seceiwera tier 
Fioppy Library Caso Order two Do«as get wo cases Orda mare. get more 
(Lwrat 4 Ger crier) 

Pad acl now as supplers are ümiac! 

You 8 hnd the Flopay Library Cage a convene way to organe and preci your 
däs Each case sita ngh an your bookshell profeceng up to len exe cocks 
tom CUPPING, Curing. and coctamandanis hat can harm thes perlormance 
and rum your chad 

high-impact polypropylene insets and fan jabs combine wath a handy 
hiv ce Kael gay retrieval of the ckeks you need And 


pn (D laneis on the spene helg you keep your flopmes in oca 
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Paco Shark TRES AO 


Oxtporne PC a » 31 73 017] 0770 PP 
87 Sic aueue, Comimn 2A MPES $495) S350 $7800 | Mimant 
duwkdmiay Sees 082A. 263G 14 Ipea) 13 Sen) (2 Waa) - ORDER NOW uu: Inmac, Encore tO UChr 
sat Mor (BM PC iua vot m7 o o — d Offer, 2465 Augustine Oriwa, Santa Gima, GA 95051 y 
TOO Br unge-tde — Rado Ska SK) $2990 $9000 17830 supplies and accessories. inten 
dewhik-M*Gly — Modell Akos? © (3 Seal (2 P9 aa} 17 6992) Yes, ———SÀ nem 
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User to User 


had a lot of trouble with version 2.x 
and was about to give up on the lan- 
guage entirely until I had occasion to 
use a friend's version 3.0. What a dif- 
ference! I have no trouble compiling 
"standard" Pascal programs with the 
new version. 

For example: I compiled and ran 
your matrix multiplication program 
flawlessly (it executed in B7 seconds); 
the same is true with Jim and Gary 
Gilbreath's Erastosthenes Sieve pro- 
gram (472 seconds) on my Osborne 
1. What I am leading up to is this: 
why don't you and Alex give JRT ver- 
sion 3.0 a shot? Id really like to see 
Alex's introductory package come out 
for [RT Pascal. 

Enclosed are the results when run- 
ning your "Silly" program on version 
3.0 (see listing 1). I think the error 
message in version 3.0 is just as 
meaningful as those of Pascal/M and 
Pascal MT! +. And once you get used 
to it, you know the error occurred on 
the line after the last one it tried to 
compile—so it's just as easy to find. 
O. H. (Jack) Adams 
33 Briarwood Court 
Walnut Creek, CA 94596 


JRT version 3.0 does seem considerably 
improved over the earlier version. We'll 
have to examine it again. However, it is 
still nothing like standard, so programs 
written in JRT aren't likely to work with 
any other compiler. . . . Jerry 


Transferring Files 
to Otrona Disks 


Dear Jerry, 

In your January column ("Burn- 
outs, Bargains, and Two Sleek Port- 
ables,” page 438) you state that the 
"Attache has simple ways for getting 
stuff to and from your 8-inch disks" 
and that transferring files is easy, as 
attested by your columns existence, 
written on the Attache in Europe (in 
part) and transferred on your return. 
In the documentation for my Attache 
I cannot find a way to transfer files. 
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Listing 1: 


Program Silly (output): 
BEGIN 
Writeln( ‘Hallo, World’ }; 
Write 'Foo Y 
Writeln[ foo ); 


Wniteln( "Hello again’ Y; 
END {silly}, 


A>JATPAS3 B:SILLYT.P 

JRT Pascal ver 2.0 

Copyright 1983 JRT Systems 

0000 0001: Program Silly (output); 


BEGIN 
Writeln( "Hello, World! ); 
Writeln( Foo ): 


Warning: Invalid variable or dala type declaration 


9eError: Syntax error — unrecoverable 


My dealer says (and one manual con- 
firms) that I must buy Softcom to do 
this. Personally, I would much prefer 
to use Modemy or some other utili- 
ty, but at the moment I do not have 
a way to get a public-dornain pro- 
gram into the Otrona format. 

Is it necessary to have a modem- 
type utility (or Softcom by Otrona, at 
$150) to transfer files to Otrona disks? 
Tom Flagg 
547 Tilden Ave. 

Teaneck, NJ 07666 


We use the File Transporter from Work- 
man and Associates, Modem? is in the 
public domain; Workman has obtained 
permission 1o include it with the Trans- 
porter. 

You could probably get Modern for the 
Otrona from a club or users group, but 
I don't know of one at the moment, . . . 


Jerry 


Toward Computer "Literacy" 


Dear Jerry, 

l'm considering buying our family's 
first personal computer, and I want 
to read about the latest applications 
and available products. 

One question of particular impor- 
tance concerns my two sons (ages 15 
and 13) and their computer “literacy.” 
We have read enough of your articles 
and other primers (e.g., Adam Os- 
borne and Feter McWilliams) to 
realize how computer dumb we are. 
It will take some more research—and 


budget reviews—to determine what 
we buy. Before then I'd like my boys 
to get some “hands-on” education. 
The local high school offers com- 
puter courses, but there's a catch. I 
hesitate to have my sons learn some 
fundamental aspects which, as you 
quoted Professor Dijkstra, would 
later have to be painfully "un- 
learned.” Should my sons, for exam- 
ple, learn BASIC and FORTRAN as 
their first languages? I want to en- 
courage their enthusiasm for hands- 
on training, but I hesitate about the 
high school's curriculum. What are 
your views? 
David E. Goode 
6454 Dryden Dr. 
McLean, VA 22101 


I don't see how anyone is harmed by 
learning BASIC, and your school's 
courses sound like a very good start. And 
although limited in scope, a Sinclair is 


a good machine to begin on. . . . Jerry 


Jerry Pournelle welcomes readers' com- 
meris and opinions. Send a self-addressed 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 


NH 03449. Please put your address om the 
letter as well as on the envelope. Due ta 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 


Some people think our prices 
are mind-blowing. Until they learn 
more about our terminals, and how 
much sense they make for profes- 
sional users. 

Take the Ann Arbor Guru™, for 
example. it's simply a well-consid- 
ered investment in your own talent. 

To help you get ahead in your 
work, the Guru features an unpre- 
cedented 28K of memory. Imagine. 
Enough memory to fill 15 pages 
of an 80x24 display. Or six full 


Anyone who pays 
$2395 for a terminal ought to 
have his head examined. 


pages of 812x11 text. All locally 
resident for editing, printing, trans- 
mission, or just for context. 

The Guru display also shows 
a lot of thought for your needs. You 
can display up to 66 lines of up to 
170 characters. Then zoom and 
scroll—horizontally and vertically-- 
to view any portion of the memory, 
displaying as much or as little data 
as you like. 

Of course, all this is in addition 
to Ann Arbor's standard 15-inch 
screen, portrait or landscape. Doz- 
ens of programmable keys. ANSI- 


standard coding. Pause and Meta 
functions. And incomparable data 
lina monitoring. 

Now, we'd be the last people 
to say that an Ann Arbor Guru is 
for just anyone. 

But if you think you're worth 
it, it would be crazy to settle for 
anything less. 

For mora information, write to 
Ann Arbor Terminals, inc. at 6175 
Jackson Road, Ann Arbor, Michigan 
48103. Or call 313/663-8000. 
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ANN ARBOR 


TERMINALS 


Once you've worked with them, you won't work without them. 


Smooth 


— 
scroll m 


15" non-glare 
screen 
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ASHTON-TATE 
a. Base tl — m li: 


ASPEN SOFTWARE 
Grammatik kett $933 s 6D 
Proofreace àboB e 34 42 


BEAGLE 8805. 
Apple Mechanic ,...$ 22 
DOS BOSS erases IF 
Uutiity City. xti o 22 


BRODERBUNO 

Bank Sireo! Writer ...8 56 
General Ledger wAP . 305 
Payroll sson 4 275 


CODEX 
*Visicale Trening . s$ 46 


CHARLES MANN 
Basic Taacher...,.+$ 30 
TeachearPlus ....,.. J2 
Medcal || =e eet aga arg 
Class Schaduling ... 299 


LOGO CORNER 


Krei Logo . 


OMEGA 

Locksmith saaan S 75 
Inspecior o... ass d 
Walson s sya Ery 44 


PEACHTREE i(CP/M) 

Peachpak s0 GL + AR 

+ AP (Specia) ,..3 259 
Series 40 

GL, AJR, AP en ,.... 185 
Inventory... oos. 225 
Sanga 8 
Peachtale ........ 278 
Tetecommuh^icatlons . 279 


PENGUIN SOFTWARE 
Complele Graphics ..$ 53 
Graptwcs Magician... 44 
Complete Graphics/ 

ppls Tabiat ..... ) B6 
SpecialEtfacta..... 50 


SOFTECH 

Basic Compilers’ 
Runtime... aoe B IBD 

Sollaach .. sses’ gå 

UCSD psystemsel ., 469 

Meno file... 6. sc eae 39 


Tt. cn On eer ee ee ee IC 


Abalaon Book @wm#nenrnrararna 


" W 9 9 89 9 R 9 T3 À B ema P 15 


Terrapin Logo wilul! documentalon, «cess oos» TIS 


CONTINENTAL SOFTWARE 
Home Accoontant ...$ 55 


DOW JONES 

Markel Analyzer ....$279 
Market Manager .... 240 
Mictostope -...... 588 


HAYDEN 
Piewrilér drann "ga S $ 106 
HOWARD SOFTWARE 


Creative Financing . ...% 145 
Real Esiate Analyzer, , 145 


LINK SYSTEMS 
Dalaísx....... i Sall 
Datalink dm a pm & ?» » x. 79 


MICROPRO 
Wordatar (Special) ... £375 
(WGP Card, 70 col. 
& 64K 


infostar (Includes 

CP-M/7JO cONGAK) .. 37h 
Pra Pak 

(WS/MMiSS/ndax) . 388 


MICRO LAB 

Asset Manager ,...., $ 144 
(ovoice Factory,,..,. 144 
Payroll Manager .... 216 
Tax Manager ..... 129 
Wail Streeler * bB»B/* B ^ "- 216 


MICROSOFT 
Cobok80 a.. an, $499 
FonramB0 ... .. , 45 
TASC Compller..... 125 
ALOS. ......... 99 
Multiplan DOS}. ..., 189 
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SOFTWARE PUBLISHING 
PFS: File ...... ~ sh 94 
Graph .... .. 94 
Repori hens aa 84 


SUPERSOFT 
Basic Tutor ......+8 79 
Forimn..... eas JOS 
SYSTEMS PLUS (280 reg) 
Land * + ibis a 
VISICORP 
Visleale (I! or (IE) Tin: 
Visischgdule ssas. 225 


CP/M 


SOFTWARE 


BYROM SOFTWARE 
*BSTÀM.... .--..$ 48 
*BSTMS... ^| -»59 14g 


COMPUVIEW 
*V- Edit 8080 280, IBM PCS 130 
"V.Edit CPM868, MS DOS 160 


DIGITAL RESEARCH 

*Pascai MI WSP  ,,$389 
MAC "ow wm ow m o gy 3g 34 85 
SIO (BOBD Osbugger) ., 68 
ZSD (280 Oebugpen .. 90 
CPIM2Z2...... rea 140 
CBasic?.. *e@esay 110 
PL/1.80 " ;£»9 *"9»" X * A25 


INFOCON 

*Oesdiina..1-.....8 39 
*Stcros ......,.,. 32 
“Suspended ....... 39 


d-BASE Il CORNER 


Ashton. Tate 


D- Base li, *$*i(tf*:4:2059€ 
Boltom Lins Blrategiat .. . 
AME i. rn n Kis os k 
di ee a ae 


Human Soft 


dB Plus hb: h a {ee ee we a+ eves 


Fox & Geller 


Quick Coda . duia errr 


7 = we wm PP 


Pow ow o9 9 SE SE b » © d n 5» x» 225 


Ce errr . | 
& ow pane 5 WS m» Ry, mo m m ws» Gep F zu 


"n "uy tY 475 


4 m moa m om Lk ane » * g =» $225 


|  —— —— ———À —á— BO 


Software Banc 
dBase ll User's Guide. 


wi dBase li Purchase 2... .¢¢ eae ereeethanenitee $US 


wid d-Basa fi Purchase. =: 


Anderson-Bell 
Annal ap 


Tylag Systems 


» BO NM m m e & & d 803 ww £w af P ]J a w ^ à»à wt =e $349 


d.Base Window r "o ee ee ee ee a a eee 


“All above available on PC-DOS 


"Zoh LIL (each, . 3? 


LEXISOFT 
*Spelibindear Bod BR Son S275 


MARK OF UNICORN 
3 Final Word = = pa $239 


MICROPRO 
"WordStar . .... .Mail 
"iMoStar £,... 154 275 
*Pro-Pack (WS/MMISS 

Inde ae. as > - Ca) 


+ 


NORTHWEST ANALYTICAL 
*Slalpak , & 9*9] kb*r£',? 5379 


QASIS 

"The Word Plus 2....5120 
*Ponctualion and Style — 98 
ORGANIC SOFTWARE 
"Dalebook as Wo» - 4 
*Milestone 2... e 


PICKLES & TROUT 
CPIM lor TASH. , ,$170 


-A PEACHTREE CORNER 

MT gel "a PogchPak 4 (GL, AP, AR) "od book d wo; w Ü DR og 4 ox 5 € b ds " ° 250 

* General Ledger | Accounts Paysbia / Accounts 
Receivable ! Sales Invoicing ! Invantory Control ! 


PeachPay Payroll... ....+ a hab t »4 s «>» Each 


* Peachtext LE E onari 


tuttere r "w*» »9» E e S E 


* Puachtext wHandom House Thegaurus..... aa a 
«Spelling Proairaadar, . yea eee ana seers 
a PeachCaic . fe €» 9» B 9» E 4$ y "V ^ » € BN é $ 6 € m & hb à ee wm 


« Job Cost System... 
a Cliant Posting & Accounting... . vastraatátunà? 
“e Graphics Lanquage sse a oan 
"e Business Grahic System , . . 


MICROSOFT 

BasicBO ...... $249 
Basic Compmier..,. . 289 
Fortran 80 à a x 5| — - d 3an 
Cobol! 80 CEE od E 4a 
MaoraBQ .... us. 150 
MuMalh/MuSimp ... 194 
MuLisp/MuSlar ..,, 158 
'Mulliplàn.....,-., 198 


MICROSTUF 
Crosstalk ye we ep $135 


Formats Available" 


2 part 


b own dd aeearee 


PRO/TEM SOFTWARE 
"FOOTE s s e wea . S105 


REVASCD 
280 Disassembler .,,% 55 


SORCIM 
'Supercaicil a. ,.,,.5198 
Superwear 

(WiSpaller 8 Malen, 179 


SELECT 
Select Word Processor § 356 


8" sid, Altos Apple ilill, Cromenco, CP/M B5, Cec VT-80, Eagle. 


HealtvZenith. Hewlelt Packard 125, MicropolisVector Graphic. 
Northstar, Oshome. Otrona, Supertwain, Televideo, Xerox 820, 
"Some Format Subjec! ta "Download" lee 


STAR COMPUTER SYSTEM 
GIL. AJA, AP ar Pay ..5350 

"Legal Time, Billing .,. 845 
Proparty Managemeni, 845 


SUPERSOFT 

"Diagnostic lí... e.a $ 90 
Disk Doctor sessi 75 
*"Forrand ..... wna 306 
Basic-BOBO ...... . 225 
Lisp... xz oe M R ^4» 120 
ZBOOQ0 Assembler. .. 400 
C Cross Assembler .. 400 
"SoraichPad sasas 219 


IBM/PC 


Please see CPIM 
listing. All products 
with a “'*” in front 
will also run on 
PCDOS and are 
priced the same. 
ALPHA SOFTWARE 

Cate Base Manager tl . $ 169 

Matting List... 244 72 

Executive Package, ., 105 

99 


Type Faces ...... 
Question... 4. 35 


Apple — IBM 
Connection |. . 130 

CENTRAL POINT 

Copy IPC...  .$ M 
CONCOR Ili...  ,, 5355 
CONTINENTAL 

Home Accountant ...$ 99 
DIGITAL REBEARCH 


Concurrent CP/M BS. . 5 225 
CPM-BB ......us 50 
CobolBB . ..... . 498 
Pascal MT + BGwiSPP 175 
SPP BG ...4....-.. 150 
SID 86 &ow h ov ne -» "od pg VW 


C Basic 86 , =: 198 
DOW JONES 

Market Analyzer TES $279 
ECO-SOFT 

Migraslial ...... h $ 230 
GRAPHIC SOFTWARE 


Super Charman Il . . 5299 
Super Ohariman IV, ,, 199 


Bolh: arana 350 
LEXISOFT 

Spell Binder. ......$ 259 
LIFETREE 

VolhgwWriler - nrw $135 

LOTUS 123 .. » r , S Cali 
PEACHTREE 
Please sae tisling 
under CPIM 


Peachlexi 5000 (Word pro 
cessor, dictionary, spalling 
proolreader, PesonCalc glec- 
tronic spreadsheet, lisi 
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manager. FREE box of 514" 
diskaties and $10 coupon lor 
Accumf?sk (reiai) $525). 

All of tha above... ..5247 


SUPERSOFT 
CCompllarB0Ss ....5150 
Star Edit ........; 180 
Cisk Edil . o 5 8 Bo B 80 
Basic Compilar :..,: J3e5 
Foriran IV PODOS 

or 80865 -—-Li4i*-9-2]| 325 
BOB? Support asnih 40 
Diagnostics it —-—-9»m5k 100 
Oplimizer ,....... . 149 
Pmprsnnai Dala Base ,. 9% 
Investment Tax Pac .. 160 
Scratch PAU ssas s.s, 218 


SYSTEMS PLUS 
Landlord (prop. mami.) £375 
Runtime Basic 
freq'dlorabove).,, 45 
..And many more! 


APPLE / 


FRANKLIN 
BOARDS 


ALS CPIM Card ,,..., 5 298 
ALS Smariarm ...,. 249 
ALS Z-Card il aman + f 142 
ABY Keypad....-.. 98 
Anton Hamdisk 12BK , ,.— 299 
Bi 3Dual Comm-pius . 208 
CC87710 Asynch Serial 118 
East Side Wild Card .. 110 
MER Sup'r terminal 

80co * $ à mre FF 249 
Micrasotl 16K Ramcard 72 
Microsoft Socard ,, 245 
Microsoft BSoHcard + . 429 
Microsoft Premium 

Sottcard le) ssa 397 
Microtek Printer WF aa 75 
Microlek Dumpling-16. 195 
Microtek Dumpling GX 1149 
Mountain A-D/D-À ... 279 
Mounlain Music 

System wiSaltware . 299 
PCP 4 MHZ Appl Card 

+ B8 Card gene € 589 
PCP BS Card 16 Gil + 

_ eee. ee a75 
Prometheus Varsacard — 158 


Prometheus Graphitti 

Card [EE * 99 
SSM ASIO Serrat WF 

witable ss-a t i 129 
SSM A1O-2 4 Serial) 

Parallel s,s, =a 8 


Streel Echo Il Speech 

Synth. HF assa oe 129 
Tymac Parallel VF 

wicabia asosa . 79 
Videx Display Enhancer $09 
Vidax Display 

Ennancmsr! .... ,. 128 
Vidar Funclem SIGp .. 69 
Videx ¥ideolerm VT-S00 235 


Plensa: 


Vidas Ullraleem. ..,. 295 
Waeaper 16K Ram Card 68 


IBM/PC 
BOARDS 


AST RESEARCH 
CamboPlus 64K 
Clock Calendar, Serial A 
Parallel, VF, Expandabla 
la 256K "ETT Eee 
MegaPlus 64K, Clock’ 
Calendar, Seral Port, 
Expandable lo 512K 
wihlegapak....,. 287 
Extra poris available [or 
Meganus and KO Pius I) 
includes Game, Parallel 
&Seral ....... 
Mengapa 258K upgrade 
tor Megaplus ... . SCall 
WO Pius Il Ciock/Calan- 
dar and Sanal Port, , 318 


BYAD DS ll 
(4K, Z80, CPM)... 5593 


MAYNARD ELECTRONICS 
Floppy Orive Gontratler $185 
Floppy Drive Controller 

w/Parallgl or Serial 

Port ..... rS. , 249 
Sandstar Memory Card 

— Amaodules can . 194 
Sandsatat Mullifunctian 

Card — & modules 

CD. Qe cee aded $3 
Sandetar Modules . , . $Cail 


QUADRAM 
Quadboard 84K, Chock 

Caljandat, Serial & 

Parallel Ports, 

Soflwara == ee ee bh | $296 
Micralazer Slack Printer 
Butler (éxpandable ta 512K) 

s ParallaifParaliel BK . .. 145 
e Paralial/Paraligi! GAK . . 18H 
s Serial/Parallsel 6K .... 170 
* Seral/SaralBK .... 158 
Duattlink 64K Memory. 
Game port allows Apple 
Software to ron 
Bn IBMI/PC., ... $ Call 


TECMAR Producis . -..$ Call 


XEDEX/MICROLOG 
Baby Blue ,,... .. $475 


TALL TREE 
512K JRAM Mem ] 
Board wae mee $899 


MONITORS 


Amdak Video 300A 

Ambar .....5... SN 
Amdak RGB ..... a. 920 
NEC 12^ Hi-ReaGreaan. 187 
Sanyo 12" Hi-Res Green 199 
USI Hi-Res 12" Amber. 169 
NEC JB-1280 Green ., — 99 
PGS RGB Color ..... 5 Call 
NEC JC-1203 RGB ... 725 
Quadram Quadchrome 5 Call 
Taxan 12" Amber 

Monitor ........ 149 
Taxan 32° Green LI em 138 
Taxan 12" Medium RGB 323 
Taxan 12" High RGB , , 512 
Tasan RGB Cable 

| 72. MAE 17 


|». MODEMS 


Novation Apple-Cat ll . 
Hayes Micromoderm il 299 
AnchorMarkl ,..,... M 
Anchor Mark YI. ... 129 
Hayes Smartmodum 

BO eer inne e UD 
Hayes Smarimodem 

[| | 2M 509 
Hayes Chronograph .. 180 
Novation 212 AutoCal. — 585 
US Robotics Auto-Dial 

{lull avlo 30071200). . 459 
US Roboties Aulo-Link 

laulo answer 

3001200) ...-..- FD 
US Robotics Password — 395 


| DISK DRIVES 


Tandon TM.55.2 rad; $275 
Tangon TM-100-2 ,. . 240 
Davong 051-501 Hard . § Call 
Davang D54512 Hard . 5 Call 
Davong DSI-518 Hard. § Call 


DISPLAY CARDS CORNER 


Heroutes Graphics Board .. 


*s-—hàlBmc.aalen&- aa lel nj» $369 


Orchid Monochrome Graphic Adagler.,. sar.  . vai 432 


Piantronica Colorplus.. ...,........ 
US! Disptay Card (oolor/monochromé). ......-...... . § Call 
Amdek MAI Gard.. oe DE E E ETE EE ah e »n---k2 144 § Call 


Teomar Graphic Master... 


s Wisconsin residents — add 5% lor sales Tax 
* Ado 51 50 for s'ppuing per software and light ems 


For multipla and olher items, call. 


«Foreign — add 15% handling A shipping lor prepayment. 


(Ini! money order 


* Prices subject fo change without notice 


» All items subject to avaitabilily 


Siore prices are strictly retail. 


~ bt te i wt w fe a2rtanl 389 


$4 » 3513 EI $ Call 


We welcomes: 


TELECOMMUNICATIONS CORNER 


aa "SPECIAL" BD 
Hayes Smartmodam 1200/Hayes Smaricom Il Soltware 
AST I Pius li Clock Calendar and SetlalPent....... 3695 
Above WISMANMODEIA 300. wae ee ena wee | $405 
Hayes Smarimodem 1200 & Smaricom I Soliware saoo- 


Corona 5 MG Hard Disk 7,560 
Corona 10 MG Hard .. 1,995 
CDC1B00 ........ 2" 
Corua ........5.,. 5 Call 
Tall Grass ........ 5 Coll 
Vista Solo 143K , ,... 3$ 258 
Viatz Solo & Cnirir ... 328 
Want Siim Line & Cntrir 258 
Want Dual Slim Line & 
a a 520 


PRINTERS 


C. Itah Startweiler..3, 1,250 
C. oh Prowriter 8510 , 426 
C. (toh Prowriter 1550 725 
NEC 3550 bashki k $ Call 
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The Handbook 
of Artificial 
Intelligence, 
Volume 2 

Avron Barr and Edward 
Feigenbaum, eds. 
Willam Kaufman Inc. 
Los Altos, CA, 1982 
428 pages, 535 


Reviewed by 
Henry W. Davis 


The Handbook of Artificial 
Intelligence, à three-volume 
overview of artificial intelli- 
gence (AD, presents basic AI 
accomplishments and tech- 
niques so that people need 
not be specialists in the field 
to understand them. Volume 
2 (discussed here) covers AI 
programming languages, Al 
applications to science, 
medicine, and education, 


and automatic programming. 


(For a review of volume 1, see 
the July issue, page 450. Vol- 
ume 3 will be reviewed at a 
later date.) 

Volume 2's extensive bib- 
liography (through early 
1981) provides direction to 
basic material as well as 
research papers and is useful 
for novices and experts alike. 
The articles are carefully 
edited and work together 
quite well. Elaborate cross- 
referencing lets you skip to a 
specific topic of interest. 


Languages 

Al programming lan- 
guages, the first topic in 
volume 2, have been heavily 
influenced by LISP, the 
dominant AI programming 
language today. It is therefore 
appropriate that the authors 
devote considerable effort to 
explaining the useful features 
of this language. Other in- 
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fluential languages covered 
are PLANNER, CONNIVER, 
QLISP, SAIL, POP-2, and 
FUZZY. PROLOG and LISP- 
machines are not discussed. 

Early programming lan- 
guages dealt mainly with 
useful ways bo process nu- 
merical data. In contrast, 
LISP was developed to 
manipulate symbolic expres- 
sions, making it more suit- 
able for the needs of AI pro- 


LISP ‘a endured as an 
important tool over the years 
for a number of reasons. 
First, its main data structure 
consists of multilevel lists, 
providing LISP with a pow- 
erful and flexible way to rep- 
resent complicated knowl- 
edge, and LISP allows lists to 
change in structure and size 
during program execution. 
Furthermore, LISP's em- 
phasis on recursion allows it 
to simplify the handling of 
many problems. 

The control structure of 
LISP consists primarily of 
function composition, One 
effect is to encourage interac- 
tive development of compli- 
cated programs. Functions 
are easily replaced or en- 
hanced on the spot. 

LISP programs and data 
have the same syntax. Pro- 
grams may pass other pro- 
grams as data or read pro- 
grams from a database, Such 
data may be executed by the 
receiving program because 
LISP supports a primitive 
function that is itself a LISP 
interpreter. Programs may 
construct other programs 
(and run them) and analyze 
other programs, or them- 
selves. 

In PLANNER, a program's 
statements consist of 
“theorems” that describe 
strategies for achieving cer- 
tain goals given a set of pre- 
conditions. Theorems also 
give contingency plans if spe- 
cified situations arise. When 
a program is run, PLANNER 


searches through its database 
of assertions and theorems, 
attempting to solve a user- 
specified goal. 

CONNIVER and QLISP 
extend this to give the user 
more control over the search 
process. QLISP's capabilities 
include resolution-based 
theorem proving, a powerful 
inference technique. 

FUZZY allows the user to 
associate certainty values to 
assertions in the database. 
These numbers are manipu- 
lated as goals are sought 
from the database. Final con- 
clusions also have measures 
of certainty associated with 
them. 


Expert Systems 

Expert systems (ESs) are 
programs that help solve 
complex, real-world prob- 
lems in such areas as science, 
engineering, and medicine, 
thus minimizing the need for 
expensive human help. They 
work with large amounts of 
domain knowledge (facts and 
procedures, gleaned from 
human experts, that have 
proved useful in certain 
specialties) and several of 
these systems have a level of 
expertise comparable to or 
exceeding that of a good 
human professional. 

The Handbook devotes a 
chapter each to ESs in 
science, medicine, and edu- 
cation. In no other single 
source can you find such a 
comprehensive overview of 
ES technology. Articles in 
these chapters cover note- 
worthy systems in each do- 
main. Each article attempts to 
describe the problem, the 
knowledge used to solve it, 
the AI methods that were 
used to represent and manip- 
ulate that knowledge, the 
level of expertise obtained, 
and future prospects for the 
program and those methods. 
À large variety of systems are 
described, usually with great 
Clarity. (You may find it help- 
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ful to read the material on 
search and knowledge repre- 
sentation in volume 1 before 
reading the ES articles.) 


Science and Engineering 
Science and engineering 
have historically been a 
favorite application domain 
for expert systems, The Hand- 
book describes systems in 
chemistry, geology, mathe- 
matics, and database man- 
agement. To give the flavor of 
the text, I'll discuss two of the 
chemical applications. 
Current ES technology 
evolved from the DENDRAL 
project, started at Stanford 
University in 1965. The pro- 
ject was intended to show 
that algorithmic procedures 
that produce results ex- 
haustively and at enormous 
expense could be augmented 
by the heuristic knowledge of 
experts to produce similar 
results at a fraction of the 
cost. From this highly suc- 
cessful project scientists 
isolated some key questions 
for what soon became ES 
technology: How does one 
obtain from human experts 
the large amounts of know}- 
edge needed to simulate their 
expertise? How does one 
represent this knowledge? 
What are effective ways to 
manipulate and control the 
use of this knowledge? 
Input to DENDRAL con- 
sists of the atomic constitu- 
ents of a molecule along with 


mass spectrometric data.- 


This information describes 
how molecules of a particular 
substance fragment when 
they are subject to intense 
heat. DENDRALS output is a 
ranked list af possible struc- 
tures for the molecule. Such 
information is extremely 
useful in many chemical ap- 
plications but typically re- 
quires many man-hours of 
effort by experienced chem- 
ists. 
In DENDRAL, expert 
knowledge about interpret- 


ing mass spectrums is repre- 


sented in rules, whieh are 
statements in the form "if a 
is true then take action b” 
Rules are used to build con- 
straints on the set of mole- 
cular structures that might 
have produced the mass 
spectrum data. After a can- 
didate list of molecular struc- 
tures is generated, more 
rules are used to simulate or 
test the mass spectrum of 
each candidate so the list 
may be pruned and properly 
ranked. Many aspects of the 
DENDRAL program became 
common ingredients in later 
ESs: especially the "generate 
and test" paradigm and the 
use of rules to represent so- 
phisticated human knowl- 


Another fascinating pro- 
gram that uses rules to 
sent complicated knowledge 
is Gelernters SYNCHEM, 
developed at State Universi- 
ty of Mew York at Stony 
Brook, The input to SYN- 
CHEM is the structure of an 
organic molecule. The pro- 
gram seeks a sequence of re- 
actions useful to the labora- 
tory ar industrial chemist for 
synthesizing the input mole- 
cule. À typical synthesis 
route consists of a chain of 3 
to 20 reactions beginning 
with readily available com- 
pounds. Reactions are repre- 
sented as rules. Starting with 
the goal molecule, rules are 
applied backwards in a 
heuristic search for shelf 
compounds, Finding work- 
able synthesis routes is com- 
plicated for humans. Gelern- 
ter has had some success in 
automating it and his work 
looks very promising. 


Medicine 

Nearly a score of medical 
Al systems have been built 
since the mid-1970s; the 
Handbook sutveys seven. 
Most of these systems focus 
on medical diagnosis. Typi- 
cally the physician enters a 


patient's symptoms, labora- 
tory data, and other findings 
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in a dialogue with the com- 
puter. The ES infers a likely 
disease or combination of 
diseases, often explaining its 
reasoning. In some cases 
therapy is recommended. To- 
day's systems operate in nar- 
row areas of medicine such 
as bacterial infection or 
aspects of interna) medicine. 
Some of them have received 
very favorable ratings com- 
pared with human experts. 
In addition to diagnostic 
systems, ESs have been built 
for ather medical purposes, 
such as drug-regimen deter- 
mination, 

The design techniques of 
AI medical systems vary con- 
siderably. Most of the knowl- 
edge-representation schemes 
described in volume 1 of the 
Handbook occur in one system 
or another. Search 
dures are exhaustive rather 
than heuristic because of the 
small gize of the databases 
and the potentially serious 
consequences of missing 
applicable information. 

The items of knowledge 
used in medical reasoning 
are often, in fact, judg- 
ments. There may be com- 
peting evidence for and 
against a certain hypothesis. 
AI systems deal with this by 
attaching “weights” or “cer- 
tainty factors” to information. 
For example, weights may be 
numbers between —1 and 
+1 where —1 means “known 
to be false" and +1 means 
"known to be true.” Rules for 
combining weights are ap- 
plied when the system must 
reason with uncertain know]- 
edge. À hypothesis will be 
viewed as true when its 
weight exceeds some speci- 
fied threshold. 

Only one AI diagnostic 
system is reported to be in 
routine clinical use, However, 
several appear to be close to 
this stage. To account for this 
lack of use, many observers 
claim that physicians will not 
use computer diagnostic aids 
when they feel they are al- 


ready performing adequate- 
ly. 


Education 

Programs that interact 
directty with students in an 
effort to promote and controt 
learning in a particular sub- 
ject are called computer 
aided instruction (CAI) and 
have their roots in the 1940s. 
In the first such programs, 
the student was typically 
given some instructional text 
(possibly on line) and then 
asked brief questions about 
it. The student's answers de- 
termined what further ques- 
tions and text would be 
presented. The courseware 
author attempted to antici- 
pate all patterns of wrong 
responses and use them to 
specify branches to appropri- 
ate remedial material. Some 
very sophisticated systems 
use this technique. 

AI ideas of the 19705 have 
led to work on much more 
ambitious systems called 
knowledge-based or intelli- 
gent CAI (ICAI) programs. 
Such systems have three 
main components. The ezper- 
tise module generates prob- 
lems and evaluates the cor- 
rectness of the student's solu- 
tions. In some cases this 
module reasons much like a 
conventional noneducational 
ES. The studeni model module 
maintains a tation of 
how well the student under- 
stands the skills being 
taught, plus related informa- 
tion (for example, student 
goals or what he or she tends 
to forget). The tutoring module 
integrates information from 
the other modules with 
teaching strategies to affect 
the learning process. 

The Handbook describes 
eight ICAI systems in such 
varied areas as geography, 
medicine, electronics, pro- 
gramming, arithmetic, and 
university-level logic: In addi- 
tion to their potential useful- 
ness, these systems provide 
striking insight into the 
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teaching-learning processes. 


Automatic Programming 

Automatic programming 
(AP) refers to a program or 
system of programs that en- 
able users to specify a pro- 


gramming task to the com- 
puter on a very high level. 


This may mean that only the 
desired effect of the program 
is described (or partially 
described), or the intended 
effect and some of the meth- 
odology is specified, AP aims 
to allow the programmer to 
specify the task much the 
same way a manager speci- 
fies a task to a programmer. 

At the foundation of AP is 
the idea that the program 
should know both the prob- 
lem domain and the prin- 
ciples of programming so 
well that it can fill in the 
details. An ideal AP system 
should provide an efficient, 
correct program. Because 
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much of today’s software is 
costly and unreliable, the 
benefits of such goals are un- 
questionable. 

Some impressive AP sys- 
tems have been written with- 
in restricted problem do- 
mains. For example, George 
Heidorns NLPQ program 
determines the specifications 
for queuing problem simula- 
tions via an English dialogue 
with the user. It outputs pro- 
grams written in GPSS. Sys- 
tems with larger problem do- 
mains (for example, non- 
numeric programming) are 
much less understood. In to- 
day's technology such sys- 
tems work on only short pro- 
grams in a few subclasses of 
their intended domain. We 
are a long way from being 
able to write an operating 
system via AP. 

AP research falls into two 
major areas, One covers the 
specification problem, which is 


Circle 25 on inquiry card. 


concemed with translating 
partial or ambiguous user in- 
put into complete and unam- 
biguous specifications. À ma- 
jor obstacle to applying AP 
concepts to complex prob- 
lems is determining a speci- 
fication language that is easy 
to work with but forces users 
to be complete, consistent, 
and unambiguous. Such for- 
mal methods do not seern to 
reflect the way humans 
usually understand and de- 
scribe programs. Some ex- 
perimental systems have 
dealt with this by allowing 
users to describe their pro- 
grams via some or all of the 
following: sample input- 
output pairs, traces (descrip- 
tions of how certain data 
structures change when cer- 
tain decisions are made), 
English, and mixed-initiative 
English dialogue with the 
system. These are called in- 
formal specification meth- 
ods, Systems using them 
must have knowledge of the 
problem domain and of pro- 
gramming concepts in order 
to make the transformation 
into complete specifications. 

The other major area of AP 
tesearch, the synthesis prob- 
lem, is concerned, with gen- 
erating the target program 
once a complete and unam- 
biguous description of the 
Specifications has been ob- 
tained, Several approaches 
have been undertaken, One 
of these is illustrated by the 
PECOS and LIBRA modules 
within Cordell Green's PSI 
system at Stanford Universi- 
ty. PECOS contains hun- 
dreds of rules that may be 
applied to a program speci- 
fication. Each rule alters the 
program, to varying extents, 
producing a refinement. 
Rules applied to refinements 
produce further refinements. 
By successive application of 
rules, PECOS attempts to 
move the original program 
specification into a target- 
language implementation. A 
rule may be applied only if its 


"if condition" matches some 
part of the current refine- 
ment. Of course, sometimes 
several rules apply. This 
method generates a tree of 
refinements rooted in the 
original specifications. 
PECOS expands leaf nodes 
in that tree in its searach for 
an implementation. 

LIBRA, whose knowledge 
is also based on rules, 
analyzes and guides the 
development of the refine- 
ment tree to achieve an effi- 
cient implementation. Plausi- 
ble implementation rules tell 
what type of data structures 
to use. Cost analysis rules 
estimate (with certainty fac- 
tors) the expected efficiency 
of an implementation ob- 
tained by successive refine- 
ments of a given node. Other 
rules describe when to shift 
attention to different nodes 
in the tree. 

The P51 system has been 
successful with a number of 
short programs in certain 
areas of nonnumeric com- 


puting. 


Conclusion 

No book is perfect, and 
volume 2 of the Handbook 
does have a few problems. 
Some articles on overlapping 
topics do not mesh well, and 
sometimes examples are not 
clear. I found five references 
in the text whose entries are 
missing from the bibliog- 
raphy. (The bibliography con- 
tains nearly 400 items.) 

Overall, these problems 
are trivial and may be cor- 
rected when the Handbook is 
updated. Like Volume 1, this 
volume succeeds in explain- 
ing Al in a way that is useful 
to both novice and expert. 
Doubtless the Handbook will 
become a basic AI refer- 
ence.N 


Henry W. Davis is a professor of 
computer science at Wright State 
Lintiversity, Dayton, OH 45455. 
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“Committed to bringing computers within the reach of all Americans” 


1-800-255-4659 1-800-525-7877 
1-213-716-1812 1-303-279-2848 
California Colorado 


Open 7 Days a Week 
Mon.-Fri. 7 a.m. to 8 p.m. / Sat.-Sun. 8 a.m. to 6 p.m. 


Products for the IBM® PERSONAL COMPUTER 


M.B.I. 
Hardware The Ultimate Peripheral for your IBM PC 
[a RD 
NEW 


MONTE CARLO” GT" CA 
Five Functions—Memory/Serial/Parallel/Clock Joystick 
Columbia Portable Computer 
"The very personal computer 


Columbia 
Data Products 
Personal Computer 


MEET 
* JBM PC Compatibility 


— ^ 


* Up lo ! Megabyte Expandable M 
» One IBM Compatible Centronics Parallel! Port 


* 16-Bit 8088 Processor » One IBM Compatible Asynchronous Communicalian Part 


hr: * B Expansion Slots 
compatible - $25 * Clock Calendar (Battery-backed) with Alarm 
TAM RAM P Pood gs a » Dual Port Joystick Interlace 

» Centronics Printer Parl 


* 2, 5'" half henght drives 
* 9" green of amber screen 
* Thousands of dollars worth ol frea 
soltware <a  » 


- Double Density Floppy Disk » Fulure Upgrade Options: Direct Connect Modem 
ean MR “eb © ee tre ae t+ t= - 

. 1 tandart Memory 

ALL | . 2320K DS/DD Disk Dnves 


SUPER 3000 SOFTWARE PACK INCLUDES: | 


SCA 


Monte Carlo" Quatro" 


Sama features as tha GT", but wilhout the Joystick ports . SCA 


Also Available: 
HARD DISK VERSION 
With Floppy and internal 


IBM* Personal Computer 
Features: 

* 64K Memo 

* 2 Tandon TM-100-2, 

3J20K Byte Drives 

* ] floppy disk controller 

* 1 color graphics card 

Slimline drives and hard disk drives 
configurations are available upon re- 
quest. 


10 Megabytes Hard Drive. SCALL © 


Home Accountant Pius 

Perfect Writer (Word Processing) 

Perfect Spellar (Spelling Checker 

Parlet Calc (Electronic Spreariahpat) 

Perlect Filer (Data Base Managen 

Ferfect Software Customer Support Hotling 

Fast Graphs (Color Graphics Raport 
Generator 

Space Commanders (Color Graphics Game) 

AND MUCH MORE} 


CALL FOR PRICING AND 
INFORMATION ON THE 
EXTENSIVE SOFTWARE 
STANDARD WITH THE 

COMPUTER! 


* Asynchronous (RS232) Sena! Pon 
* Ciock/Calendar 
* RAM Disk Driva ,.-,,....-. SCALL - Compute while you pnnt! $C; 


I. C — MAGIC 


Chip 
Programmable Graphics Screen Dump 


Print Spooling up to 64K Terminal Emulation .. . SCA 


QUADRAM CORPORATION 


Quadboard: The memory board for the  Microfazer: 


IBM faaturing: « Bulfenng from BK tc 64K 
* Fully expandable trom 64 K lo 256K (4-32 pages of text) 
* Parallel Port * Printer and Computer Independent 


pu 
« Parallel Parallel; Paraliel/Senal; 
Senal Serial available 


Call for pricing P : 
on all IBM^ Systems. Disk Drives SHUGART HALF PERCOM HARD DRIVES: 
‘Accessories | mavnano eLEcTRONICS p 8 id dans sean 
Q 
ACCeSSOrCIes Floppy Disk Controller lor IBM PC Now Pe Pati IBM 15 Megabyles SCALI 
"amem um | eim Saale I. OM DE 
r ; i "S à ilh Senal Por Dü | - 
Joysti , $ 45.00 DAVONG HARD DRIVES: 
MBI: SEIMANS DISK DRIVE Dodo See Bote aridi | INTERNAL or EXTERNAL 
Monte Cario Joysucks $ 39.00 Double Sided Double Density 320K Bytes of Slorage 0M ae SCALI 
Joystick Adapter $ 14.95 320K Bytes ol Storage M-100-2 " 3 a t n 
eat a TR ONLY $245.00 ONLY $245.00 2D Megabytes 
Software EDUCATION: 
ET E The Most Amazing Thing 
ENTERTAINMENT: BUSINESS: Story Machine 
Frogger 1-2-3 Lotus Kindercomp 
Zork | PFS. File Face Maker 
Deadline The Home Acountant 
Temple of Apshai PFS’ Report CALL FOR THE BEST PRICES 
Zork Íl Visicalc ON THIS MONTHS 
Starcross Multi Plan HOTTEST SOFTWARE 
Zork Ill Wordstar 
When in CALIFORNIA, visit us at Computer-Line of Los Angeles 
(Warner Center) 
21054 Sherman Way Canoga Park 91303 
When in COLORADO, visit us at Computer-Line of Denver 


1136 South Colorado Blvd. Denver 80222 
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Peripherals for All Computers 


PRINTERS 
shoh Printers: 
Prowriter | Parallel Tr CE 
Prowriter | Senal . " eu 
Prowriter || Paralel — . : 
Prowriter I| Serial . , E 
Jkidata: 


Microline 92: 160 CPS bidirectional with 40 I 


correspondence, 80 column ....., 


EE 
Aicraline 93: 160 CPS bidirectional with AQ v 


correspondence, 132 column 
!ncemark 2350: 350 CPS bidirectional 2 
printing, 136 column, 
ae 


enal 
WES 2410: 
Parallel 
Serial 


LP 


Call for prices on all 
Okldata Printers 


Star Micronics: 
New Gemini 10X, rocks throughout! 
120 CPS. Parallel . 
JEW! Juki: 
Q, 18 CPS, Paratel 


eas. 6 


lardware 


icrosci: 
À-4D: High reliability with 
40 dala storage tracks  . SCALL 
A-TD: Offers exacily twice the 
storage capacity of Ihe 
Apple Disk Ii : SCALL 
urth Dimension: 
With Controller Card . SCALL 
Without Controller Card SCALL 
1na Disk Drives: 


Elita [: 40 track ~- SCALL 
Elia It; BO track . SCALL 
Elta il: 160 track. SCALL 
ERCOM HARD DRIVES: 


5, 10, 15, 20 Megabytes .. SCALL 
AVONG HARD DRIVES: 
5, 1D. 15, 20 Megabyles .. 


S$CALL 


software 
al for pricing on all software. 
DUCATION: 

Master Type ' 

The Most Amazing Thing 
Typing Tutor 

Story Machine 

Type Attack 
Face Maker 


Coron 
TP- i Parallel or Serial De 


5370 | This is only a partial listing E: ed 
. $ 649.00 of our product line. aleae 
P eS For all your Smarncam il 
Novation: 


A | Appliecat tl (Apple) 
color | **U.S. Robotics: 
2 year warranty 
. $2099.00 EE 300 Baud . ^ 
$2199.00 MONITORS 1200 Baud 
Password 
$2399.00 
$2499.00 - DISKETTES 
— "Kangaroo: 
The disks with the jump' on the competition, Outstand- 
ing value with library case and a ten year warran 
SU" SSDD {Box of 100 .......... ees .95 
Hi Res Green . 514” DS/DD (Box of 10 eV $30.95 
| NEC: END i ee bre 
TRENT GRAN ys sie nics E Dace © side TREE S arent A Derap Gaan 
$1 495.00 1212 Color Composite e»9*€A29458/495y 5 5 va" ry { riante ne m2 $14.95 
i 1203 RGB Hi-Res Color . 5'4" DS/DD (Box o $ TTG en TE a 9. 
$ 549.00 | Zenith: Verbatim: 
ZVM-121 17MHZ 574 SS/DD (Box of 10) ....... ..... . $23.95 
: 5ra” DS/DD (Box of 10} Joan. 2s $43.95 
. . SCALL Elephant Diskettes: 
Sva” SS/DD (Box of 10} ....... ...... $22.95 
$CALL 5'4" DSjDD (Box of 10) ... .. . ...... $29.95 


Accessories 


Ram Cards: 

Microsol 16K 
Microtek 16K Card 
Davong 16K Card 
CP/M tor APPLE: 

Microsoft 260 Card 

Advanced Logic 
80 Column Cards: 

Videx wilh Softswitch 
Wesper Wizard BO 
Kensington System Savar: 


T&G: 
Joysticks 
Seleci-A-Pon . 
Game Paddles 
ratt: 


$ 79.00 
SCALL 
SCALL 


$269.00 
SCALL 


$279.00 
SCALL 


$ 69.00 
$ 44.00 
$ 44.00 
$ 29.00 


$ 49.00 
$ 33.00 


Joysticks 
Game Paddles 


ENTERTAINMENT: 
Zaxxon 
Frogger 
zor 
Choplifter 
Ultima Il 
Deadline 
Temple of Apshai 
Zork li 
Wizardry 


microcomputer needs, 
give us a call. 


MBI APPLETIME CARD 


Works with DB Master and Visidex 
Mountain Computer mode. Basic 

and pascal operation complete with 
dalebook software ...... $ 79.00 


MBI VIP CARD: 


Dual Port Parailel/Serial 
Graphics Card . . S 79.00 
Use ASCII Express The Pro- 


fessional 4.0 to simultaneously 
lransfer data from modem to 
printer using tha VIP Card. 
Mountain Computer: 
CPS Multi- Pinellon Card .SCALL 


Orange Micro: 
Grappler Plus 


Microbuffers: 
for Epson, IDS, NEC, & opia 
16K $219.00 
32K $249.00 


SCALL 


BUSINESS: 
The Bank Street Writer 
PFS: File 
PFS: Repon 
PFS: Graph 
The Home Accountant 
Visicalc 
Multi Plan 
Wordstar 
dBase Il 


Micromodem Il (A D 
Smartmodem 1200 Baud ; 
Smartmodam 12008. . 


J-Cat R5232 Direct Sonac 
Smart Cal 1200 Baud . 


MODEMS 


W 


Apple lle* 

Provides Ihese standard features: 

. Typewriter-style, full ASCII keyboard, 
upper and casa, and auto-re- 
peal leature. 

+ 6502A microprocessor (8-bit CPU) 

* 64K byles RAM memory 

* 16K bylas ROM, which includes 
built-in Apple-soft BASIC language 

* Colorg Sand sound soe 

« Seven VO expansion siots 

* Back panel designed for quick 
connecldisconnact, using Seeger 
connectors L 


Franklin Ace 1000 

Offers. 

: 64K Memory 

* 40 column upper'lower case display 

* Appie lle compatibility 

* more space batween expansion siols — 

and internal lan aid cooling . SCALL 
Call for prices on 
Franklin Ace 1200 
Now Available! 


WORDPROCESSING 
On Line: Screanwriter 
The Pro 
Silicon Valley: 
Format (I 
Southwest Data Systems: 
ASCII Express. The Professional 


NEC APC 
NEC's finest business computer 
only available al our retail stores, 


Circle 36 on inquiry card. 


LETTER QUALITY 


* Daisywheel printers portable typewriter 

* Centronics and Wordstar™ compatible 

* OLIVETTI APPROVED 

* Based on the popular Olivetti Praxis series 

= ArkPrinter "4 w portable carrying case $499 * 

* ArkPrinter tl) w/ switch selectable pitch $599 * 

» ArkPrinter ili Durable office quality $699 * 

» Already own an Olivetti Praxis typewriter? We offer an 
easy-to-install polt kit (no soldering) for just $145. * 

MICROSYSTEMS, INC. 

PO BOX 4190 

ANN ARBOR, MI 48108 


1O ORDER / fs | 
CONTACT i 


LIE" ITRITTCINTTU 


(313 759.7251 


TO ORDEN 
CALL TOLL FREE 


* AC Bekah! os slug quang L *800-CALL-ARK 


* "(en Aah cndibitonistuh 3 ER ust das qam FC nnd OCC pih DIEGREVELE LITE. "IT 


iam” P.C. paeem Producis 


üavong 5 MB Hard Disk System - $1495 / 12 MB - $1995 
sdram — Quadboard with Parallel 
Pori. Senat Port Clock/Calendat, Expandable io 256K 
BAK on bd - $340) 128K on bid - $988 / 192K on bed - $490 / 256K on wo ~ $ia 
Quatchrama Meniter - $575 — AST & Persysi Exp Prod $ Call 
— imiti Neiti — 
Mod 300 Phosphor- $190 Composite Coke IiI- $3965 
IBM RGB Compatible Color Ii $450 ; Il i - $325 


— |nPa/TU3 GU Disk Drirez/Cahing 
fiM 100 Single 40 Track Orme - $186 TM 100-2 Double Fi Track Ürwe - $200 


Apple ti^ Computer Products 
Apple Compatible Disk Controller $85 
Apple Compatible Disk Dnve w/Cabinet & Cable $208 — w/Contmiler $860 
TEAC Siim Line SY.” Drive $265 — Dual flim Liaa $525 
Grapher Printer intertace $139 -— w/t6K Buller $20 
Davoag 5 MB Hard Disk Sysiem - $1495 — 12 MB - $1995 
—Epron/Smith-Corena Printers — 


= RX80 $428 Fx80 $980 Fz100 $885 
p—s TRS 80 / Parallel Printer Cabte $ 20 


IBM Parallel Printer Cate $ 35 

: ETARA WICRONICS REMINI (Ok $ CALL 

— GEMINI 15 $ CALL 

Semin Corona TP-1 Letter Oyahly Darsy \inee! $568 
Oval "^ Shm Gone - REG Dua( 5^ $ B8 

Single 5. -$ M 
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Book Reviews 


Starting FORTH 


Leo Brodie 
Prentice-Hall Inc. 
Englewood Cliffs, NJ, 
1981 

348 pages 

softcover, $17,95 
hardcover, $22.95 


Reviewed by 
Thomas Clune 


Any examination of 
FORTH quickly leads to 
Starting FORTH, written by 
Leo Brodie, a technical writer 
for FORTH Inc. (the Poly- 
FORTH people) and editor of 
FORTH Dimensions, the 
FORTH Interest Group pub- 
lication. Starting FORTH is 
the only widely recommend- 
ed book specifically on the 
language for two reasons. 
First, the book is authorita- 
tive and comprehensive; sec- 
ond, it has no real competi- 
tion. 

This is a serious and sub- 
stantial work, but the Grst 
thing you notice is Brodie's 
cartoon illustrations through- 
out. What are they doing 
there? Alas, the answer is 
“Nothing.” The line drawings 
do not help the reader at all. 
In fact, they are merely dis- 
tractions, Similarly, Brodie 
suffers fom the apparently 
universal characteristic of 
FORTH programmers, a pro- 
pensity toward obvious 
puns. 

Despite these irritations, 
the book is impressive. En- 
cyclopedic in scope, it lists 
and illustrates the use of 
every standard FORTH word 
and catalogs differences be- 
tween FORTH dialects. As 
you'd expect from the 
author's background, the 
unique features of Poly- 
FORTH are especially well 
documented. Brodie clearly 
explains the reasons for 
deviations from and addi- 
tions to the FORTH-79 stan- 
dard. I particularly appreciat- 
ed this feature; such explana- 


tions are unfortunately rare. 
Further, the book is loaded 
with excellent hints and ad- 
vice on working with 
FORTH. It also includes 
clear, brief expositions of 
such key FORTH concepts as 
factoring. 

It includes much more, but 
that's the problem. By doing 
a bit of everything, Starting 
FORTH fails to do anything 
properly. It could be un- 
bundled into two or three 
very good books on FORTH, 
but as a combination oper- 
ator's manual, tutorial intro- 
duction, and programmer's 
handbook, it has no focus. 
The book's tone is predom- 
inantly tutorial, but it is too 
comprehensive to be a gaod 
FORTH tutorial. Yet as a 
reference book, it suffers 
from the tutorial motif. And 
it is indexed in the manner of 
a FORTH reference man- 
ual—by FORTH words only. 
As a result, if you're trying to 
track down that handy hint 
on loading a stubborn block, 
you won't get any help from 
the index, 

Brodie appears to have 
tried to fill the void of 
published material on 
FORTH with this one book. 
The result is that the reader 
is more impressed with 
Brodies understanding of 
FORTH than educated by his 
book, Not that the book is 
poorly written—in general, 
each subject is explained 
clearly and well. The prob- 
lem is with the organization 
of the whole. The book 
needs a major editing job to 
give it focus, and it desper- 
ately needs a real index. 
Nonetheless, if you want to 
learn FORTH, you will need 
this book. 


Thomas Ciune is physical- 
chemistry laboratory coordinator for 
the Chemistry Department of 
Brandeis University, Waltham, MA 
02154. 
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Books Received 


American National Standard 
Pascal Computer Programming 
Language. New York: Institute 
of Electrica] and Electronics 
Engineers Inc., 1983; 128 
pages, 18 by 26 cm, hard- 
cover, ISBN 0-471-88944-X, 
$17.95. 

An Apple for the Teacher, 
Fundamentals of Instructional 
Computing, George Culp and 
Herbert Nickles. Monterey, 
CA: Brooks/Cale Publishing 
Co., 1983; 256 pages, 18.5 by 
23.3 cm, softcover, ISBN 
0-534-01378-3, $15.95. 

Apple Machine Language, 
Robert D, Rosen. New York: 
Holt, Rinehart and Winston, 
1983; 256 pages, 18.8 by 23.3 
cm, softcover, ISBN 0-03- 
063336-2, $19.95. 

Atari Programming with 55 
Programs, Linda M. Schreiber. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 254 pages, 19.5 
by 23.3 cm, softcover, ISBN 
0-8306-1485-0, $13.95. 

BASIC for Business for the 
VAX and the PDP-11, 2nd ed., 
Val Silbey and Alan J. Parker. 
Reston, VA: Reston Publish- 
ing Co., 1983; 272 pages, 18 
by 24 cm, hardcover, ISBN 
0-8359-0358-3, $21.95, 

BASIC Exercises for the Atari, 
J. P. Lamoitier. Berkeley, CA: 
Sybex, 1983; 272 pages, 178 
by 22.8 cm, softcover, ISBN 
0-89588-101-2, $12.95. 

BASIC Programming Primer, 
2nd ed., Mitchell Waite and 
Michael Pardee. Indianap- 
olis, IN: Howard W, Sams & 
Co., 1982; 378 pages, 14.8 by 
22.8 cm, spiral-bound, ISBN 
0-672-22014-8, $17.95. 

Before You Buy a Computer, 
Dona Z. Meilach. New York: 
Crown Publishers Inc. (One 
Park Ave.), 1983; 224 pages, 
18.5 by 22.8 cm, softcover, 
ISBN 0-517-54733-3, $8.95. 

CDP Review Manual: Data 
Processing Handbook, 3rd ed., 
Kenniston W. Lord Jr. New 
York: Van Nostrand Rein- 
hold, 1983; 512 pages, 21 by 
27.8 cm, softcover, ISBN 
0-442-26087-3, $29.95. 


Choosing a Word Processor, 
Phillip I. Good. Reston, VA: 
Reston Publishing Co., 1982; 
209 pages, 15.5 by 23.8 cm, 
hardcover, ISBN 0-8359-0761- 
9, $18.95. 

COMAL Handbook, Len 
Lindsay. Reston, VA: Reston 
Publishing Co., 1983; 336 
pages, 17 by 23.5 cm, spiral- 
bound, ISBN 0-8359-0878-X, 
$18.95. 

Computer Network Architec- 
tures, Anton Meijer and Paul 
Peeters. Rockville, MD: Com- 
puter Science Press Inc, 
1983; 418 pages, 15 by 23.5 
em, hardcover, ISBN 
0-914894-41-2, $27.95. 

Concise Encyclopedia of Infor- 
mation Technology, Adrian V. 
Stokes. Englewood Cliffs, NJ: 
Prentice-Hall, 1983; 288 
pages, 22.8 by 153 cm, soft- 
cover, ISBN 0-13-167205-3, 
$9.95. 

Design and Analysis of Soft- 
ware Systems, Alan Daniels 
and Dan Yeates, eds. Prince- 
ton, NJ: Petrocelli Books, 
1983; 270 pages, 138 by 21 cm, 
softcover, ISBN 0-89433-212- 
0, $15. . 

Doing Business with Pascal, 
Richard Hergert and Douglas 
Hergert. Berkeley, CA: 
Sybex, 1983; 384 pages, 178 
by 22.8 cm, softcover, ISBN 
0-B9588-091-1, $16.95. 

The Elemenis of CAL, David 
Godfrey and Sharon Ster- 
ling. Reston, VÀ: Reston Pub- 
lishing Co., 1982; 296 pages, 
15.3 by 22.8 cm, softcover, 
ISBN 0-8359-1700-2, $16.95. 

From Baker Street to Binary, 
Henry Ledgard, E. Patrick 
McQuaid, and Andrew 
Singer. New York: McGraw- 
Hill, 1983; 296 pages, 13.8 by 
713 cm, softcover, ISBN 
0-07-036983-6, $10.95. 

Fundamentals of Computers 
and Data Processing with 
BASIC, Wilson T. Price. New 
York: Holt, Rinehart and 
Winston, 1983; 448 pages, 19 
by 22.5 cm, softcover, ISBN 
0-03-063231-5, $21.95. 


Graphics Referral Catalog, 
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3rd ed. Engineering Systerns 
Group. Marlboro, MA: Digi- 
tal Equipment Corp., 1983; 96 
pages, softcover, 21 by 27 cm, 
ISBN-none, $5. 

How to Choose Your Smail 
Business Computer, Mark Birn- 
baum and John Sickman. 
Reading, MA: Addison- 
Wesley, 1982; 158 pages, 18.8 
by 23.3 cm, softcover, ISBN 
0-201-10187-4, $9.95. 

How to Select Your Small 
Computer Hillel Segal and 
Jesse Berst. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 208 
pages, 21.5 by 278 cm, soft- 
cover, ISBN  0-13-431320-8, 
$14.95, 

The Icon Programming 
Language, Ralph E. Griswold 
and Madge T. Griswold. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1983; 333 
pages, 15.5 by 22.8 cm, soft- 
cover, ISBN 0-13-4497775, 
$19.95. 

The Ins and Outs of the Timex 
TS 1000 & ZX 81, Don 
Thomasson. Nashville, TN: 
Melbourne House Software 
Inc., 1983; 104 pages, 14 by 21 
cm, softcover, ISBN-none, 
$12.95. 

Inside Atari BASIC, Bill 
Carris. Reston, VÀ: Reston 
Publishing Co., 1983; 192 
pages, 17.5 by 23.5 cm, soft- 
cover, ISBN 0-B359-3082-3, 
$12.95. 

Introduction to Arithmetic for 
Digital Systems Designers, 
Shlomo Waser and Michael J. 
Flynn. New York: Holt, 
Rinehart and Winston, 1982; 
336 pages, 1B by 24 cm, hard- 
cover, ISBN 0-03-060571/, 
$35.95. 

Introduction to Computers, 
Elias M. Awad. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 512 pages, T7 by 23 cm, 
softcover, ISBN 0-13-479444-3, 
$19.95. 

Kids and Computers, The 
Parents’ Microcomputer Hand- 
book, Eugene Galanter. New 
York: Perigee Books, 1983; 
192 pages, 178 by 23.5 cm, 
ISBN 0-399-50449-3, $7.95. 


Microcomputers in Small 
Busmess, Robert D. Randall. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 144 
pages, 17.3 by 23.3 cm, soft- 
cover, ISBN 0-13-580746-8, 
$8, 95. 

Microprocessors for Man- 
agers, Ronald L. Krutz, 
Boston, MA; CBI Publishing 
Co, (286 Congress St.}, 1983; 
148 pages, 16 by 24.cm, hard- 
cover, ISBN 0-8436-1610- 
5, $24.95. 

Mitroprocessors: Principles, 
Programming & Interfacing, 
Kenneth Muchow and Bill R. 
Deem. Reston, VÀ: Reston 
Publishing Co, 1983; 512 
pages, 18 by 24 cm, hard- 
cover, ISBN 0-8359-4383-6, 
$23.95, 

Pascal Under Unix, J.N.P. 
Hume and R.C. Holt. Reston, 
VÀ: Reston Publishing Co., 
1983; 402 pages, 18 by 24 cm, 
hardcover, ISBN 0-8359- 
5446-3, $22.95. 

Pilgrim in the Micro World, 
David Sudnow. New York: 
Warner Books, 1983; 239 
pages, 14.5 by 22.5 cm, hard- 
cover, ISBN 0-446-51261-3, 
$15.50. 

Problem Solving with BASIC, 
Richard Dillman. New York: 
Holt, Rinehart and Winston, 
1983; 336 pages, 178 by 23.5 
cm, softcover, ISBN 0-03- 
061981-5, $19.95, 

Professional Programming 
Techniques—Starting with the 
BASICs, Richard Galbraith. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 308 pages, 12.8 
by 20.8 cm, softcover, ISBN 
0-8306-0128-7, $10.95. 

Robot Motion: Planning and 
Control, Michael Brady, John 
M. Hollerbach, Timothy L. 
Johnson, Tomas Lozano- 
Perez, and Matthew T, 
Mason, eds. Cambridge, 
MA: MIT Press, 1982; 608 
pages, 16 by 24 cm, hard- 
cover, ISBN (0-262-02182-X, 
$37.50. 

Scripsit Made Clear J, S. 
Wilson. Felton, CA: Delegate 
Press (3 Kelldon Dr.), 1982; 96 


The $100-PC by Lomas Data Products: 
Offering high performance at a “low” price... 
and it's IBM-PC diskette compatible. 


The 5100-PC is a cost effective high performance 
floppy based system ideally suited to business 
and scientific applications. 


| The system offers the following standard features: 
| II Two 54” double sided disk drives 


(640 Kbytes of storage) 
@ Two serial ports, Two paralle! ports 
B Battery protected clock calendar 
@ MS-DOS** operating system (others optional) 
@ 128K RAM 
ii 8 MHZ 8088 processor (8087 optional) 
@ 15 slot S100 mother board 
B Aitrachve desktop enclosure 


And, the S100-PC is diskette compatible with tbe IBM-PC and 
most programs will operate without any changes. Pius, with its 


S100 bus expansion capability... 
outdated, 


your system will never be 


LDP also offers a complete line of $100 bus — Au 
products & support for the system integrator . 


B LIGHTNING ONE*** 8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up 
to 10MHZ operation... .. PRICES start at $425.00 


B HAZITALL SYSTEM SUPPORT BOARD 

2 serial, 2 parallel ports, battery protected clock 

calendar, Hard disk controller host interface, .. . 
PRICE $325.00 


B LDP128/256K DYNAMIC RAM 
Advanced dynamic RAM with LSI controller 
for failsafe operation, parity 

Price 128K — $495.00, 256K — $795.00 


E RAM6? HIGH PERFORMANCE 

STATIC RAM High speed (100ns) low power CMOS 

static RAM. 128K bytes, extended addressing........ 
PRICE $1200.00 


B LDP72 FLOPPY DISK CONTROLLER 
Single/double density, single/double sided disks, 
both 8" and 54" inch drives simultaneously. . . 
PRICE $275.00 
E LDPS88 8088 SINGLE BOARD 
COMPUTER 8088 CPU, 1K RAM, 8 K EPROM, 


Monitor 85232 serial port, 8 vectored imer- 
rupts. i-e à use PRICE $349.00 


"au sz * ee 4 


A ir Wow Ek ok a 4 


M. MP/M-86 and oe CP/M-86 are trademarks of Diatta) Research. 


"m 


Ohioa bG LaNa DAA Products, inc. 


Circla 263 on inquiry card. 


Two additional boards are available for JULY 
delivery. 


@ LIGHTNING 286 — 80286 CPU BOARD 
Offers 4 times the performance of a 5MHZ 8086 
ns while maintaining software compatibility. .... 


B OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time 
clock interrupt. Ideal for multi-user systems such as 
| 5 2. er ,PRICE.... CALL 


All of LDP boards are fully tested to exacting 
standards and carry a one year warranty. We 
specialize in 16-bit products & support the four 
Major operating systems for 16-bit processors: 
CP/M-86*, MP/M-86, CONCURRENT CP/M-86*, 
and MS-DOS (PC-DOS). 


If your application requires 16-bit computing 
power and 
versatility, call 
Lomas Data 

Products today. | 


Dealer inquiries invited. 


LOMAS DATA PRODUCTS, INC. 0 66 Hopkinton 
Road, Westboro, MA 01581 O Tel: (617) 366-6434 
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pages with cassette, 21.5 by 
28 cm, softcover, ISBN-none, 
$16.95. 

The Software Catalog: Micro- 
compulers, Spring 1983. New 
York: Elsevier Science 
Publishing Co. (52 Vanderbilt 
Ave.), 1983; 808 pages, 21.3 
by 278 cm, softcover, ISBN 
0-444-00745-8, $69. 

Standard Pascal User 
Reference Manual, Doug 
Cooper. New York: W. W. 
Norton & Co. [nc., 1983; 192 
pages, 19.8 by 23.5 cm, soft- 
cover ISBN 0-393-30121-4, 
$12.95. 

Structured — Cobol for 
Microcomputers, Keith Carver. 
Monterey, CA: Brooks/Cole 
Publishing Co, 1983; 424 
pages, 21.5 by 278 cm, soft- 
cover ISBN 534-01421-6, 
$17.95. 

Structured Problem Solving 
with Pascal, Lawrence 


Mazlack. New York: Holt, 
Rinehart and Winston, 1983; 
400 pages, 17.5 by 23.5 cm, 


MicraScript™ $99 
State of the Ari 
s extengile generic markup 


t formater 


saftcover, ISBN 0-03-060153- 
3, $19.95. 

Talking Computers and Tele- 
communications, John A. 
Kuecken. New York: Van 
Nostrand Reinhold, 1983; 256 
pages, 15.5 by 23.5 cm, hard- 
cover, ISBN 0-442-24721-4, 
$26.50. 

Tutorials in Modern Com- 
munications (IEEE Com- 
munications Society), Victor 
B. Lawrence, Joseph L. 
LoCicero, and Laurence B. 
Milstein, eds. Rockville, MD: 
Computer Science Press, 
1983; 360 pages, 22 by 28.5 
cm, hardcover, ISBN 
0-914894-48-X, $33.95. 

VAX Basic, David Weinman 
and Barbara L. Kurshan. 
Reston, VA: Reston 
Publishing Co, 1983; 286 
pages, 17.8 by 24 cm, hard- 
cover, ISBN 0-8359-8239-4, 
$21.95. 

Vic Revealed, Nick Hamp- 
shire. Rochelle Park, NJ: 
Hayden Book Co,, 1981; 284 


R.I.S.T. Inc. ANNOUNCES 


pages, 14.8 by 20.8 cm, soft- 

cover, ISBN-none, $12.95. 
Voice Technology, Edward R. 

Teja and Gary W. Gonnella. 


Reston, VÀ: Reston Publish- 
ing Co., 1983; 224 pages, 16 
by 238 cm, hardcover, ISBN 
0-8359-8417-6, $19.95. m 


This és a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published tities 

| in computer science and related fields. We regret that we cannot 


review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 


publishers who sent them. 


BYTE’s Bugs 


A Word of Caution 


Word has reached us that 


a bug may be lurking in list- 
ing 1 of James Folts's article 
“Cross-Reference Utility for 
IBM PC BASIC Programs” 
(August 1983 BYTE, page 
378). In this program, line 
numbers are stored in integer 


variables to speed up pro- 
cessing. This, however, limits 


APPLE is 


e muítilns hradors, tóoters, and leoinotas 

» aufdmalic wrdow and orphan Suppressinn 

e aulomate secboo numbering 

s aulomatic wuko, nua, and denniBon il 

* fipabng ani nane Tepures 

= lett, center, right, of pustity text alignment 

te <a and ngnt indention with delay and duralon 
, undarscone, and proportional $pacnng 

a <. aceon and myrboh 

= mulige mpul likes of un&mited coe 


e dueci SUM coning 
e joarmal pr 
= (OS. xà Dabio, HEC. CITOH. and al TTY 
* table of contents. index = bit anty) 
e multiple columns {15 W! only a 
« conditional mm (16 Du only) 
M Tw 
Cusiomizable Full Screen Editor 
» full cursor comirod by character, word, ov Une 
= position tà kon or bottom of window or Qe 
ph Gy üng hall window, or TUR window 
Inbal or — find and replace 
Hele by character word, line, or biach 
= tom — fias into current fle 
Ove. and whip blocks of text 
a ingest Lt nr epos Text S$ 
« all cursor addtessabla VOU 
Poimug sitios U^. d Cana. Dempde US ace SAL CA esis add OR 
were CM 8" Sep Ced (P m CP Soo" SEDO AO 
Hy Whe 
8531 Crown Sivd., accade MD 
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lat 80 Col ./B4K 


SYNTHESIZER 


- 3 AL E oo 
pa Day 


Phy F irata — =r m VALUE FREE 
Samech Dynion Mata “310 VALUL FREE 


ORDER NOW SALE ENDS 9/30/83 
Apple Ii, il+ 
TRSBD Models I, Iti 
Commodore 64, VIC 20 
ZXB0/81 and TS1000 
Regularly $89.95 
Now Only $59,95 . W.00 ^5 
Complete or Starter Kils Available 
** 10 Das Money-Back Guarániee * ** 
Send check or M O. COD add 3! $015 Ai 8 T Ine. 
Gapi gBYvYvxgas, PO Boa 459 Fi Harilion Station. 


Bronalyn, NY 11200 212-250-4934 
NYS RESIDENTS ADD BY TAA 


Circle 382 on inquiry card. 


Assembled.... 


Gemini 10X prinier .. 
Parallel card w/cable ......... 


the line numbers to values no 
greater than 32767. To handle 
larger lines with this utility, 
drop the percent sign (96) 
from the variables LINE. 
NO% and LINE.REF%. In 
line 6050 on page 382, change 
SPACES(5) to SPACES(6). 

Our thanks to James Folts 
for pointing out this poten- 
tial problem.m 


VK 20 


24K mem exp. 
BARE BOARDS 


29.00 


' includes printed PCG 
* Pictorial layout 
* You add paris and labor 


128.95] Assembled ... 1 


"THE OPERATOR" 300 band modem 
doesn'| require serial card Soltware and full 
documentation included. intarlaces with mast 
Communications sollware inciuding AE PRO 
Auld answer w/discannect 


149.95 | s0s6 urai S 


Aurora, CO 80011 
(303) 366-5967 
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Introducing a sensible solution 


to the problems of dBASE IT. 


dBASE II The Sensible Solution 

Records Per File 65,535 999,999 
Maximum Record Size 1,024 bytes 1,536 bytes 
Fields Par Record 32 384 
Key Fields Per File 7 10 
Number of Files 

Simultaneously Accessible 2 10 
Number of Screens Per Program Limited by Limited only by 
Data Dictionary No Yes 


We don't mean to debase dBASE II, but if Ready to get down to business. 


you're looking for a data base manager that's long 


on features, dBASE II can come up a little short. A data base manager without ready-to-run 
For instance, a single dBASE II record can only application programs is hardly worth the disk it's 
contain 32 fields. And when you need to share copied on. 
information between one file and another, you can 5o, along with The Sensible Soluton, you can 
only access two at a time. also add The Sensible Solution Bookkeeper™ or 
So, as good as dBASE Il is, its limitations can Sensible Management™ our complete one-entry 
quickly paint you into an electronic corner. accounting and management system. 
And that's why we created The Sensible Solution. They're both affordable. Business-tested. And 


supplied with source code so you can make your 


Finally own modifications. 
A sensational relational. A sensible trial offer. 


Along with all the usual things you expect When you purchase The Sensible Solution, 
from a data base manager, The Sensible Solution lets we'll send along a special trial disk that lets you create 
you handle the kind of tough assignments that forms and enter a limited number of records. 
dBASE II can't: lf, after 30 days, you're not satisfied, just return the 

You can design data files with more than 300 unopened master system disk for a full refund. 
variables. You can create reports using 10 different So why not take us up on our trial offer? You've 
files at once. You can even set up file locking for got nothing to lose. 
multi-user computers. Except the problems of dBASE II. 


The Sensible Solution’ 


To order, write or call. O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 
Phone (206) 454-2261. Prices: The Sensible Saluton—$695, Sensible Solution Bookkeeper—$495, Sensible 
Management — $895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 


DBASE lI s a negastered fraciarmark of Ashton Tate Sensible Solunon, Sensible Soluban Bookkeeper and Sensible Solution Management are trademarks of O'Hanlon Computer Systeme ine 
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Clubs and Newsletters 


For Occupational 
Therapists Only 


The Occupational Therapy 
Microcomputer Club is de- 
signed for computer users in 
occupahonal therapy adminis- 
tration, clinical practice, edu- 
cation, and research to share 
software and information. 
Members receive a subscrip- 
tion to the bimonthly Occupa- 
tional Therapy Microcom- 
puter Club Journal. Dues are 
$5; a sustaining membership is 
$20. For further information, 
write to Michael Weber, 
Occupational Therapy Micro- 
computer Club, 206 North 
Green St., Tuckerton, NJ 
08087, or call (609) 296-3056. 


IBM PC Users 
In Boca Raton 


A computerized bulletin 
board is available for meetings 
and business at the College of 
Boca Raton's South Florida 
IBM Personal Computer Users 
Group. Interested parties can 
contact Wyatt Bell, Coilege of 
Boca Raton, 3601 North 
Military Trail, Boca Raton, FL 
33431, (305) 994-0770, ext. 83 
or ext, 14, 


Tidewater of 
Virginia Beach 


The Tidewater Commodare 
Users Group (TCI) invites 
anyone interested in Com- 
modore computers or in com- 
puting to inquire further. 
Contact Tidewater Com- 
modore Users Group, 4917 
Westgrove Rd., Virginia 
Beach, VA 23455. 


indianapolis Group 
for the IBM PC 


The IBM PC Users Group, 
a nonprofit organization, 
meets on the fourth Monday 
of each month at 7 p.m, at the 
Computerland store in India- 


napolis, Indiana. Members 
have access to a library of 
disks, books, and magazines 
as well as the information 
from monthly newsletters. In- 
dividual membership is $15; 
family memberships are $20. 
For more information, contact 
Davie Reed, IBM PC Users 
Group, POB 68271, Indianap- 
alis, IN 46268. 


Computers 
In the Legal Mode 


The Law School Computer 
Group (LSCG) of Dallas, 
Texas, keeps members in- 
formed about computer usage 
and advancement in the legal 
profession through articles in 
its quarterly newsletter, 
Dataline, A network is sup- 
ported, All people in the legal 
community, including stu- 
dents, alumni, and lawyers, 
are invited to join, Member- 
ship costs $5, Contact the Law 
School Computer Group, 
Southern Methodist Univer- 
sity School af Law, Dallas, 
TX 75275. 


NCR Users Form 
Global Cooperative 


NCR World is an indepen- 
dent cooperative of NCR 
users. The organization pro- 
vides such services as tech- 
nical and software exchanges, 
product reviews, and a jour- 
nal called the NCR Monthly. 
Membership is $92 in the 
U.S.; foreign rates vary. For 
further details, contact NCR 
World Inc., POB 399, Cedar 
Park, TX 78613, or call (512) 
250-9023. 


Smart Users Group 


The Santa Monica Area 
TRS-80 Users Group (SMAR- 
TUG) meets on the third 
Wednesday of each month at 
7 p.m. at the Senior Citizens 
Center in Santa Monica, 
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California. For further details, 
contact SMARTUG, 1433 
ilth St. #3, Santa Monica, 
CA 90401, or call (213) 
394-5997, 


Long Live Foikliife 


The Folklife Terminal Club, 
a Commodore users group, 
maintains a software library 
of more than 5000 public- 
domain programs, Any inter- 
ested Commodore awners and 
users can contact the Folklife 
Terminal Club by writing to 
POB 2222, Mount Vernon, 
NY 10551. 


Focus on Basis 


A national users group has 
been formed for the Basis 
computer. Participants will 
share knowledge and skills, 
For information, contact Ms. 
Barbara Thomas, Suite 320, 
100 Almeria Ave., Coconut 
Grove, FL 33134. 


Transportation 
Communication 


Users of Personal Com- 
puters in Transportation 
(UPCIT) is a group that ex- 
plores the use of computers in 
analyzing, graphing, or 
transmitting data related to 
transportation operations, 
rates, costs, or markets. For 
further details, contact Arthur 
Todd, Lincoln Electric Co., 
22801 St, Clair Ave., 
Cleveland, OH 44117, or call 
(216) 481-8100, 


Midwestern Chronicle 


The Greater Cleveland PC 
Users Group produces a news- 
letter, PC Chronicles, and 
meets the first Saturday of 
every month at 2 p.m. at the 
Beachwood Public Library in 
Beachwood, Ohio. Anyone 
interested is invited to attend 


meetings designed to educate 
members in the capabilities of 
the IBM PC and similar 
microcomputers. Membership 
dues are $15 a year and in- 
clude access to a book and 
Magazine library and public- 
domain software. Newsletter 
exchanges with other groups 
are welcome, An online 
bulletin board is planned. For 
information, contact Roy Mc- 
Cartney, 30704 Royalview 
Dr., Willowick, OH 44094, or 
call (216) 944-5173. 


For Users 
of the TI PPX-59 


Users of the Texas Instru- 
ments TI-58/59 can join an 
independent club dedicated to 
the use of TI-nanufactured 
hand-held computers and cal- 
culators. The club produces a 
newsletter, T] PPC Notes, and 
welcomes all former members 
of the Tl-supported PPX-59 
club. Membership is $25 a 
year and includes the news- 
letter, Contact PPC Publica- 
Hons, POB 1421, Largo, FL 
34294, 


North Star Notes 
Via Polarts 


The North Star Computer 
Society (NSCS) produces a 
monthly newsletter, Polaris, 
that is dedicated to exchang- 
ing information about North 
Star computers, software, and 
peripherals. The group of pro- 
fessionals and hobbyists meets 
on the third Wednesday of 
each month at 7:30 p,m. Dues 
are $24 a year. For details, 
write to NSCS, POB 311. 
Seattle, WA 98111. 


Computers In Schools 


The Timex/Sinclair Educa- 
tors’ Users Group of Texas 
Wesleyan College, in coopera- 
tion with Timex Computer 


Our Products are ,* 
compatible with Apple, Ñ 
Franklin, and other Apple i 


Cooling System / 
Power Monitor 


Fits computer or monitor stand, 2 
surge suppressed grounded power 
outlets & single Illuminated switch 
contro! of system 


Half-high, contemporary slim line & 


styling, quick disconnect cable, 
whisper quiet operation, fast 12 MS 


step rate. 
documenti worn "al 
339995 


uit 
TN 

Ja Nhit 
Cooling system/ 


$ 7 e 95 
power monitor (#0414) 


Arcade Quality 
Joystick 

Steel case for durability and weight 
stability, self centering control, 2 


micro switch buttons, variable rate 
response 


Drive, w/controller, 
cable & DOS (#0479) 


High 
-— Res 
Monitors 


Stylish, 12 inch antl-fatigue screen, 
1000 line resolution, low power 
consumption, composite video, 


Green phosper 
monitor & cable (40432) $4 79° 5 
Professional Joystick & 


Amber phosper 9 
monitor & cable (#0433) S1 8995 cable {#0431) $69 3 
Send coupon and proof of purchase from your dealer to WTI — Allow à weeks for delivery 
BERR Rion RRR SRR RR o i Re 


ll Purchase any disk drive or Bl purchase two disk drives W 
ll monitor and get the i or drive/monitor and get Bl 
B professional joystick E NM the 80 column card 


li (#0431) for B Nh 60420 for a 
B. diy 5 S 909 Ge. only 25900 E 
Offer good for a limited time only. Offer good for a ilmited time onty, B 
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=~ 


~ compatibles. % 


Portable 
Graphics Tablet 


Arm mounts on any desk, table or 
graphics board, uses color or B/W 
graphics, menu driven 


software. 


— 


Graphics tablet, cable& § 7 9933 5 


software (#0429 


80 Column Card 


Features inverse video, softswitch & 
composite video cable, 


80 column card & $4 5995 


manual (#0420) 


Apple, is a trademark Of Apple Computers, mc 
Frankiin is the trademark of the Frankiin 
Computer Corp. 


Call for the name of your newest 
authorized dealer 


COMPUTER AND 
PERIPHERALS 
PRODUCTS 


1530 S. Sinclair 
Anaheim, CA 92806 
(714) 978-9820 
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Clubs and Newsletters «mmm 


Corporation, produces a 
quarterly newsletter, The TEC 
News, dedicated to the ap- 
plication of low-cost com- 
puters to educational settings, 
Each edition will contain a 
theme section, a teacher- 
report section, and an applica- 
tions section that provides 
lesson plans, programming 
tips, and ideas. The newsletter 
is free to educators. For infor- 
mation, write to M. Mark 
Wasicsko, School of Educa- 
tion, Texas Wesleyan College, 
Fort Worth, TX 76105. 


A Free HUG 
Membership 


The Schenectady HUG 
(Heath Users Group) meets on 
the third Wednesday of each 
month at 7:30 p.m. to pro- 
mote familiarity with hard- 
ware and software relating to 
the Heath H-89, H-8, HDOS, 
and the CP/M operating 


CALIFORNIA 


to the typewriter. 


92647 (714) 847-4141 


In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 


systems. Membership is free 
as no newsletter is produced, 


although the group is avail- 
able via a bulletin-board ser- 
vice, for which there is a $10 
user's fee. Further information 
is available from Waiter 
Whipple at (518) 385-5660, or 
write to Schenectady HUG, 
c/o T. Budge, 715 Sanders 
St., Scotia, NY 12302. 


Clubs and 
News Notes 


The Silicon Valley Color 
Computer Club (SVC?) for 
users of the TRS-80 Color 
Computer now meets on the 
first Tuesday of each month at 
7:30 p.m. in the Dysan 
Auditorium at 5201 Patrick 
Henry Drive in Santa Clara, 
California. Write to Silicon 
Valley Color Computer Club, 
POB 61593, Sunnyvale, CA 
94088. (For the first mention 
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of this club, see February 1983 
BYTE, page 444). 

Subscribers to Interactive 
Video Technology, a newslet- 
ter produced by Heartland 
Communications (233 Sunrise 
Dr., Shreve, OH 44676), can 
now access all back and future 
issues via Newsnet, an elec- 
tronic information and re- 
trieval service (March 1983 
BYTE, page 491). 

Article submissions are 
welcome to The I/O Connec- 


Bug in Board 


A bug popped up in 
William Barden's article "A 
General-Purpose [/O Board 
for the Color Computer" 
(June 1982 BYTE, page 260). 
Substitute pin 32 (CTS«} for 
pin 36 (SCS«) on the Color 
Computer [/O bus, The board 
is now addressed with hexa- 


included. 


Since November ol last year, we've been testing our new 
Eco-C Compiler and now it's ready for your 28D" CP/M"" 
system, Some of the features include: 

€ All data types, including float, double and long. 


9 Fast, ellicieni code. For example: Our versions of 
"seive" in January, 1983, BYTE; 15.8 seconds 
(standard) and 11.7 seconds (optimized). 


e Uses Microsoft's MACRO 80" for REL file output. 
e Standard (K&R) file!/O and library (most in source) 


e Easy assembly language interface. 
€ No royalty Ises on generated code. 


The price for Eco-€ is $350.00 and includes MACRO BO {a 
$200.00 value by Itself). We'll also include a free copy of 
C Programming Guide while supplies last. 


For further information, call or write: 


uam [euis 
ndianapolls, es 
scocsorTE sc (317) 255-6476 ET, 


Registered trademarks are: Zilog (280), Digilal Research 
(CP/M), Microsoft (MACRO 80) and Ecosott (Eco-C]. 


tor, the newsletter produced 
by the San Diego Atari Com- 
puter Enthusiasts (SD-ACE), 
5353 Baltimore Dr, #39, La 
Mesa, CA 92041 (January 
1983 BYTE, page 469). 

The Connecticut IBM Per- 
sonal Computer Users Group 
meets on the fourth Tuesday 
of each month at 6 p.m. Con- 
tact Davis or Sherry Foulger, 
POB 291, New Canaan, CT 
06840, (203) 744-4002. 8 


BYTE's Bugs 


decimal C000, 1, 2, and 3 in 
place of the addresses hexa- 
decimal 3FFO, 1, 2, and 3. 

Using the SCS« signal for 
the device selection does not 
enable the 8255 at the proper 
time because the SCS« signal 
is not developed from the E 
clock. The E clock should be 
used together with an I/O de- 
vice address for proper 1/O 
device operation. E 
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Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph- 
ics database program specifically 
designed for the personal computing 
environment. STATPRO " provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth vet simplicity of this pro- 
gram! STATPRO requires no pre- 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man- 
ipulation, statistics, and graphics 
power of STATPRO. 


STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searching 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 


Statistics Modules Menu . 


A) DESCRIPTION 
B) REGRESSION 
C) ANOVA 

D) TIME SERIES 

E) MULTIVAH 


(ESC)) Exit to Master Menu 
Choice — )| | 


Transformations and over 400 
conversions are available. You can 
place the results of these transfor- 
mations into the same field or any 
other field in STATPRO's database. 


STATPRO is a trademark of Wadsworth Electronic gps neri n Apple is a 
o 
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The most comprehensive 
statistics arid 
ever developed for 


aphics 
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STATPRO offers a comprehensive 
collection of statistical procedures. 
The statistics component of 
STATPRO contains a multitude of 
rocedures, grouped into the fol- 
owing modules: 
Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 
Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 


Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sample size 
and non-parametric ANOVA. 


Time Series: Moving averages, 
multi-stage least squares, htted 
polynomials and trig functions, 
additive and multiply forecasting. 


Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis- 
criminant function, multiple con- 
tingency, and canonical correlation 
analysis. 


STATPRO provides graphic 
representation of your data in 
minutes. 

STATPRO graphics plot all the 
results of your STATPRO statistical 
analyses including scatter, triangle 
regression, and box plots; pie- 


nternational Business Machines, Corp. 


and sophisticated | 
database workstation 


the personal computer. 


charts, histograms, and dendo- 
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can also edit using paddles, 
joystick or special graphics com- 
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 


You can save your graphics on a 
disk for a multiple color "slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 


STATPRO documentation wraps 
np the be 

Although STATPRO software is 
essentially self-documenting, com- 
plete print documeniation E p 
vided. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 

User's Guide for each STATPRO 
component. 


STATPRO currently runs on all 
versions of the A p II personal 
computers. It will be available for the 
IBM* PC in September. 

To find out more about Statpro: 

The Statistics and Graphics Data- 
base Workstation, contact your 

local dealer, or 


Call us toll-free at 


800-322-2208 


In Massachusetts call (617) 423-0420. 


You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 


IN) Wadsworth Electronic 
Publishing Company 


Statler Office Building 
20 Park Plaza, Boston, MA 02116 


istered trademark of Appie Computer, Inc. IBM is a registered trademark 
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Software Received 


Apple 


Accounts Receivable, an 
open-item, accounts-receiv- 
able system for small-busi- 
ness accounting. ]t includes 
customer maintenance, trans- 
action processing, reports 
and printouts, utilities, and 
end-of-period processing. For 
the Apple 1l; floppy disk, 
$395. Broderbund Software 
Inc., 1938 Fourth St., San 
Rafael, CA 94901. 


Bop-a-Bet, an educational 
game for children ages 5 to 8, 
By moving around a high-res- 
olution maze and selecting 
letters in sequence, children 
develop the alphabetizing 
skills needed in effectively us- 
ing libraries, dictionaries, 
and encyclopedias. For the 
Apple II, H! Plus, and Ile; 
floppy disk, $27.95, Sierra/ 
On-Line İnc., Sierra/On-Line 
Building, Coarsegold, CA 
93614. 


Computer SAT, a soft- 
ware/textbook package that 
leads the student step by step 
through the complete Scho- 
lastic Aptitude Test prepara- 
tion process. The package 
pinpoints student strengths 
and weaknesses, gives im- 
mediate feedback, and pre- 
pares a study pian to improve 
scores. No previous com- 
puter experience needed. For 
the Apple H, I] Plus, and Ile; 
floppy disk, $79.95. Harcourt 
Brace Jovanovich, 1250 Sixth 
Ave., San Diego, CA 92101. 


Crypto-Cube, an educational 
word puzzle for children ages 
8 and up. Spark an interest in 
spelling and word recognition 
as players try to identify the 
missing letters of words in a 
variety of graphic formats. 
For the Apple II Plus and IIe; 
floppy disk, $39.95. 
Designware Inc., 185 Berry 
St., San Francisco, CA 
94107, 


Diskinvoice System, an in- 
voicing/accounts-receivable 
program that can handle the 
billing tor the small business- 
person who sends fewer than 
300 invoices per month, lt 
allows easy customizing and 
back-up; also available in 
Spanish. For the Apple II, II 
Plus, and Ile; floppy disk, 
$55. Broadway Software, 
Suite 136, 642 Amsterdam 
Ave., New York, NY 10025, 


Disk Protection Program, à 
locking program for software 
developers. This inexpensive, 
easy-to-use program disables 
list, reset, catalog, and save 
from pirates, For the 
Apple II Plus; floppy disk, 
$45. The Zivv Co., MPO Box 
#1616, Niagara Falls, NY 
14302. 


Double Trouble, five arcade- 
type games. Play two games 
simultaneously on a split- 
screen. with varying conse- 
quences. Requires a joystick. 
For the Apple 11 Plus and Ie; 
floppy disk, $15. BEZ, Suite 
108B, 4790 lrvine Blvd., Ir- 
vine, CA 92714. 


Dragons Keep, an educa- 
tional adventure game for 
children ages 7 and up. Chil- 
dren develop reading com- 
prehension as they rescue 16 
animals through reading 
maps, identifying details, 
making inferences, and draw- 
ing conclusions, For the Ap- 
ple II, II Plus, and Ile; floppy 
disk, $29.95, Sierra/On-Line 
Inc. (see address above). 


Early Games for Young Chil- 
dren, nine educational games 
for children ages 2% to 6. 
Children can learn te match 
numbers and letters, count 
blocks, add and subtract 
stacks of blocks, work with 
the alphabet, type names, 
compare shapes, and draw 
pictures in color without sup- 
ervision, For the Apple Il; 
floppy disk, $29.95. Counter- 
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point Software Inc., Suite 
140, Shelard Plaza North, 
Minneapolis, MN 55426. 


Early Games Music, four 
educational music games for 
children ages 4 to 12 that 
(each basic music skills and 
music notation in colorful 
high-resolution displays. For 
the Apple II Plus and Ile; 
floppy disk, $29.95. Counter- 
point Software Inc, (see ad- 
dress above). 


Easel Ease, a full-screen, 
high-resolution graphics 
package that lets you create 
pictures using colors, pal- 


‘terns, and brushstrokes. It 


includes menu-driven fea- 
tures, save options, and 
single-keystroke controls. For 
the Apple 11 Plus; floppy 
disk, $24.95. Watermark 
Inc., Department PC, POB 
481, Melbourne Beach, FL 
3295]. 


Fontrix, an extended-screen 
graphics system. This multi- 
purpose graphics package in- 
cludes a font editor, graphic 
writer, character generator, 
and a graphics dump. You 
can design, create, typeset, 
and print in a variety of for- 
mats. For the Apple; floppy 
disk, $75. Data Transforms, 
Suite 106, 616 Washington 
St., Denver, CO 80203. 


Function Plotter, an educa- 
tional mathematical tool, 
This tamper-proof program 
wil graph a user-specified 
function over any chosen do- 
main, You can change either 
the domain or the displayed 
range and overlay any num- 
ber of functions on the same 
set of axes, For the Apple Il 
Plus and lle; floppy disk, 
$29.95, J.L. Hammett Co. 
Inc., Microcomputer Divi- 
sion, Hammett Place, Brain- 
tree, MA 02184, 


Hi-Res Versatile Calculator 
(HVC), an RPN (reverse Po- 


lish notation) calculator that 
combines the functions of a 
scientific calculator with a 
programmer's calculator, It 
operates in four bases, con- 
tains over 50 functions, and 
features standard ASCII 
tables. For the Apple ll, I 
Plus, Ile, and I!I; floppy disk, 
$59.95, Tackaberry Soft- 
ware, POB 2857, Ormond 
Beach, FL 32074, 


Learning with Leeper, four 
educational games for pre- 
schoolers, Dog Count is a 
counting game; Balloon Pop 
is a shape-matching game; 
Screen Painting is creative 
play; and Leap Frog develops 
eye-hand coordination. For 
the Apple I], II Plus, and lle: 
floppy disk, $34.95. Sierra/ 
On-Line [nc, (see address 
above). 


Master Math, an educational 
math program for high 
school students that covers 
algebra, trigonometry, geo- 
metry, statistics, and basic 
accounting. For the Apple II, 
II Plus, and ile; six floppy 
disks at $30 each or the set for 
$150. PMI inc., High St., 
POB 87, Buckfield, ME 
04220. 


Pascal Source, nine game and 
utility programs that include 
Art, Tower, Splitfile, Art 2, 
Formatter, Graftools, Testet, 
Shape, and Trek. Includes all 
source code, For the Apple li; 
floppy disk, $15. Mark Wat- 
son, 535 Mar Vista Dr., 
Solana Beach, CA 92075. 


Police Artist, a program of 
three games for children ages 
7 and up that draws over 
1 million faces. You pick a 
culprit's face from a police 
lineup and reconstruct it 
piece by piece, or create your 
own faces. For the Apple II, 
If Plus, and Ile; Floppy disk, 
$34.95. Sir-Tech Software 
Inc., 6 Main St, Ogdens- 
burg, NY 13669. 


The bes: dealin o 64K. 2-80 system just got berner. Our new Sanya Plus 
system now lncludes dual half-heighr, bullr-in octal drives for a torai 
formatted floppy disk capacity of 1.28 Megabytes. 


Anew feorher-rouch keyboard feorures 15 special-function keys which 
are enabled under both Wordstar and Sanyo Basic. o built-in palm resi 
ond o keypad with math functions and an enter key. 


Of course you still receive over $2400 worth of extras including CP/M, 
Sanyo Basic. Wordstor. Malimerge. Spelistar, Calestar. and Infostor 
(including Datastarand Reportstar). Plus a games disk, o 300 baud direct 
cannect modem, modem sofrwore, a free bum and test, and more, 


mri $1995 


remains the same. 
Sanyo Plus with Graphics 
$2495, No denien peor. F.O.D. Sconsdole. call tor addiiinnol information on $99 bubiness 
patt. $99 exiended waranty. and hard diihi 
TELEVIDEO 

te ane rrr et isl LX 7 maheni} E z 

suppcer peogrnanm aed con prone local 

iralinnon for on adidirioeol change: noel 

(or once 

Teletore 1 

BO w CP/M 

14603 w/M5S-DOS 

B06 (w/Mmmoasr) BT. 00A $1064 


.42699 COLUMBIAYP.. 


SORRY CHARLIE! 


I! you Just bought o 14-bit PC with a 160K drive. 126K RAM. MS-DOS. a 
Word Processor ond an Electronic Spreadsheet you're going ro be sory 
you read this ad. Why? Because in October, Scomsdale Systems (with 
considerobie help from Sanyo) will give you all this and more with the 
introduction of the Sanyo PC Plus or $995! 

In addition, we will pretest your PC Plus system. make user copies of your 
softwore and include your choice of an Amber or Green monitor. 

No! only is the Sanyo PC Plus priced less thon one-third that of a 
comparably equipped IBM-PC®. ir is also less expensive than mos &-bdir 
ee pockages. The PC Plus will run most software developed forme 
(DM-PC*, feotures expansion slots and is backed by over 50 Sanyo 
service centers natlanwide, 

Plus - Thanks to its brushed, stainless-steel finish. the Sanyo PC Plus looks 
more expensive, yer takes up less space. 

if you hoven't made your computer decision yer. give us o coll. We are 
now taking reservarions for rhe Sanyo PC Plus, Detter sote than sorry! 


PC Plus 6995 
PC Deluxe call 


Add tenminals. printer, ond soltwore 
ond we con bully ne ond configure your 


Gemini 10X 
Gemini 15 
NEC8022A 


Adds Viewpolnt 3A+ -Ermdone: 
the ADM A, detached Mniboornd. keypad, 
12 geen duploy nanonwide Adds 
rire 

Wyse 100 

VE: 

E Eaa t 910 

Televideo 925 

Televideo 950 

Televideo 970 

Zenith 7-29 

Zenith ZTX 

Zenith 2T-1 

Espiri H 

supe 04175 

Amber 


Qume 102 
Houston Instruments 


Scottsdale Syste MSu. 


617 N. Scotrsdole Road. Suite D, Scottsdale, Arizona 85257 


== (602) 941-5856 — 


Call 8-5 Mon.-Fri. 


£^ We pariripore in arbimotion fo bune and customers though the Derg 
Business Duteau of Morcopo County 


SERVICE/ ORDERING 


INTEGRATION: Prices kued ore tor og w equipment in focróry sealed boxes wilh manudociunet’s 
warty, We wil pretest pour equipmenr Hedge your system. comfiguee your iofteree proviie 
specal cab9es. erc, for on addinonal charme. Call tor peices. 


ORDERING: MAIL ORDER ONLY. Prices fumed ane for cash. No COD. x. We ul on a Ner 30 
bos ro Fortune 1000 compories ond Unewersatted with edh. P.O. s. charge cords odd 2%, Az, 
residents odd 6%. Prices subjeci to chonge produc shyt ro avotlabillim. Personol checks roke 3 
weebhs ra clear. 0-20% marching (ee fos returned merhaodise, prin andrà - produci ere FAO D. 
point ol shipment, CP/M and MP/M are registerad rrademcoik of Digitol Research, Words ii a 
regisrered nademark of MecroPro. Ivremarional iDa ond IDM PC are registered rrodemorks of 
imemotional Busines: Mochings Co«iporotion 


SOFTWARE: Sold only w/systems. nor woronded lor so ability, 


The new Microline 92's and 923 onre 140 CP5,— 


cat mode. 40 CP.$. correspondence mode. 
onto paro, serio! card odd $9 1, 


Microline 92 5409 
Microline 82 
Microline 93 $825 


Replaces rhe Doisyveiter 2000. Uses rhe 
tome pinhehed., "bbon. ond mactor feed. 
WW run wetted parole! or IEEE 486 46K 
$389 buffer uandaerd. users [hablo codes 


$1044 


Microline &4 $969 


Tolly 160L/trac 
Tally 180L/trac .... 
Infarunner Riteman 
IGS Microprism 


HIGH SPEED 
Anadex 9620A 
Qontex 7030 , 
T8410 


Prism 132 
“looded” 
Prism 80 

“loaded” 


LETTER QUALITY 
Sonyo PR5500 
Silver Reed 550 
§50-Serial 
HEC 3510 
MEC 7710 ... 
Silver Reed 500 
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n 
APAN POWER SUPPLY FOR AP201 110 
APIO: [BM PC COMPUTER W;/2 DRIVE — 3550 
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Gircle 248 on Inquiry card. 


SAVE UP TO 50% ON 
Floppy Disks 
& COmputer 

Cnilies 


we Discount the Top Brands 
SM-Scoteh* « Verbetim® « Dysan 
Memorex « BASF » Maxell 
We also stock 
Ribbons » Paper « Labels 
Cleaning Kits « Printwheels 
Storage Products 
Call, write, or utitize Reader 


Service for our FREE new 
DISCOUNT catalog 


LYBEN COMPUTER SYSTEMS 
27204 Harper 
St. Clair Shores, MI 4B081 
(313) 277-7780 


Offering Reilabllity and Same Day Service. 


Circle 267 on Inquiry card. 


FOR 68000 SYSTEMS 
WITH CP/M-68K 


RELATIONAL 
DATABASE 
MANAGEMENT SYSTEM 
(DBMS) 


INFORMATION MANAGEMENT 
FOR BUSINESS SYSTEMS 


» Unique Features 

e Easy to use - Powerful 

« Menu Driven 

* English Subsct Query Language 
a 88000 Code Efficiency 


PRICE £495 
Send For Catalog. 


DATA MANAGEMENT SYSTEMS 
211 N. EL CAMINO REAL, 101C 
ENCINITAG, CA 82024 


or Phone: (619) 842-0744 


CP/M-68 is a trademark of Dit 


Cirola 130 on inquiry card. 


Software Received 


Professional Unit, a set of 
utilities For professional Pas- 
cal programming that in- 
cludes Date, Dollar, Phone, 
Zip-code, Tax Rates, and 
special Facilities for defining 
fields on the screen. You can 
double or triple your 
programming speed. For the 
Apple II; floppy disk, $39. D 
& L Computing, 1201 Lincoln 
Ave., New Castle, IN 47362. 


Suspended, an interactive 
game. After a 500-year sleep, 
you awake and must strate- 
gically manipulate six robots 
acting as your senses. One 
even helps you access infor- 
mation from memory banks 
as you solve an intertwined 
myriad of graphically 
realistic and original prob- 
lems. Several levels of play. 
For the Apple II; floppy disk, 
$49.95. Infocom, 55 Wheeler 
St., Cambridge, MA 02138. 


Troll's Tale, an educational 
adventure game for children 
ages 8 and up. Children de- 
velop reading comprehension 
as they make maps, identify 
details, make inferences, 
predict outcomes, and draw 
conclusions in order to locate 
16 treasures. For the Apple II, 
II Plus, and tle; floppy disk, 
$29.95. Sierra/On-Line Inc. 
(see address above), 


Wizplus, a utility program 
for the Wizardry adventures 
that lets you quickly change, 
restore, add to, modify, re- 
cover, edit, or move any of 
your characters, their equip- 
ment, spells, or treasures. No 
more frustrating games where 
the wizard always wins. Now 
you have a chance, For the 
Apple II Plus; floppy disk, 
$39.95. Datamost Inc., 8943 
Fullbright Ave., Chatsworth, 
CA 91311. 


Atari 


Matchboxes, a skill and con- 
centration game. One or two 
players must match identical 


squares from a 6 by 6 grid 
and solve a hidden word puz- 
zle. Each colorful character, 
creature, or object has its 
own catchy musical signa- 
ture. For the Atari 400/800/ 
1200; floppy disk, $29.95. 
Broderbund Software Inc., 
1938 Fourth St., San Rafael, 
CA 94901. 


Suspended, an interactive 
game (see description under 
Apple). For the Atari 400/ 
800; floppy disk, $49.95. In- 
Focom, 55 Wheeler St., Cam- 
bridge, MA 02138. 


Ultra Disassembler, a utility 
package that lets you recreate 
source code. This labeling 
disassembler handles DOS 
files and code. Output code 
may be written to video dis- 
play, printer, or disk file. For 
the Atari 400/800/1200; flop- 
py disk, $49.95. Adventure 
International, POB 3435, 
Longwood, FL 32750. 


CP/M 


ACNAP, an AC network- 
analysis program. This elec- 
tronic-circuit program can 
handle circuits as large as 70 
components. [t is optimized 
for speed and can analyze a 
five-node, ten-component 
circuit in less than one sec- 
ond. For CP/M-based sys- 
tems; floppy disk, $39.95. BV 
Engineering, POB 3351, 
Riverside, CA 92519. 


Access Manager, a general- 
purpose, keyed, file-accessing 
package designed for pro- 
grammers creating applica- 
tion programs that must ac- 
cess data records on the basis 
of identifying such key values 
as name or number. For 
CP/M-2,2-based systems: 
floppy disk, $300. Digital 
Research, 160 Central Ave., 
POB 579, Pacific Grove, CA 
93950. 


CP/M Workshop. a non- 
technical CP/M learning pro- 
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The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted ta change keys. Very difficult. 


Before Avocet introduced its family of 
crass-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there's a good chance It 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 


XASMOS .... 6805 

XASMO9 ., 6809 

XASMIS .... 1802 

XASMAS .. 8048/8041 

XASMSI ... 8051 $200 
XASM65 ,. 6502 each 
XASMOB .... 6800/01 

XASMFB ,. FB8/3870 

XASMZB ... Z8 


XASMADO., , COP400 
XASM75 .. NEC 7500 
(Coming scon, XASMG6EK , 


$500 
68000) 
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Turn Your Computer Into A 
Complete Development System 


Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast itin EPROM: 


Text Editor VEDIT -- full-screen text edl- 
tor by CompuView. Makes source code 
entry a snap, Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-confiqured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/ M-80 version ..,......... s.» $150 
CP/M-86 or MDOS version. .... $195 
(when ordered with any Avocet product) 


ROM Simulator -- ROMSIM by Inner Ác- 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S- 100 
host, ROMSIM substitutes RAM for 
EPROM in external target system, 16K 
mernory can be configured to simulate the 
2708. 2758, 2716, 2516, 2732, 2532, 
2764, 2564 In either byte ar word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 


From $495 depending on cabling and 
RAM installed, 


EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply . , accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Crass-assembler hex ob- 
ject files can be down-loaded directly, 
Commands include verify and read, as 
well as partial programming 


PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced ) 


Programmer ............- 

Options include: 
Software Driver Package ... ..... $ 30 
RS 232 Cable ......,... 2-4 5 30 
8748 family socket adaptor . .., $ 98 
8751 family socket adaptor .,. , $174 


Call Us 


If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


VISA end Mastercard ae All papular dise formes now 
evalab please specily. Pricut da nel include cay ard 
handling - call for exact quotes; DEM INQUIRIES ED 


"Teedemark of Degital Research 


AVOCET | 
SYSTEMS INC: 


DEPT. 983-B 
804 SOUTH STATE STREET 


DOVER, DELAWARE 19901 
302-734-0151 TLX 467210 
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QUILL 


ADVANCED DOCUMENT PREPARATION 


| QUILL? bs a sophisticated text ipemaiting tool, 
Sprinkle : ammands in wiih your lex for 


stoampleie Qocument Sectioning 
s Fpütnnates & Bihliography € ratign 


e Mullii-File Processing 

e Automatic Indexing 

+ Tattle ol GCunwnis Generation 
æ Bullet anc Enumeratrd Lists 


QUILL has ulse fears tur autoparagraphe 
ing, proportienal sparing inulti inng Kari», 
page headings and inubings, plus more 

QUILLE oltcn cale document styles fir Wt 
Lory, regpuris, manuals am] speria aser defined 
styles. Explost the printem capahilitios of the 
Epit, C.ttah, and cites priniems. 

kir tine DHF silir PE -AHIS tes t PIM, 
QUILL rerails ir $249. 
Mew yay esken ai 1% sudes Gan 
*QUILLE & a Hadbvthurk ot Sealant Spsdouide Du 


SEXTANY SYSTEMS 
PQO. 80x 251, Dept. E 
Holmdel NJ 07733 
(201) 671-7670 


DISKETTES 


maxell Po 3M 
LIFE TUE WARRANTY BCOTCH 
a a8*,g9m^oo 
; , = Bete 


DU 10% 0 
apt" SECONO BOX 


HEAD CLEAN Kir BY 
VERBATIM - 80.” 
RIBBONO 

EPBCON wine 5,592. 
Cuararibgen Min. 2 
CG.rTOM. s Fy 
Caerpridpan " Min. 
ELABLLC A. aA, 
Curtrisigpan (Mr Bgl 


Smith-Corona" TP-T 
Daisy Wheel — — 
Printer ,/ 


5429 


* Print Speed: 12 CPS 

e Fylly-Formed Characters 

e Choice of 10 or 12 CPI Models 

a Drop-in Ribbon Cassettes 

« Standard Serial or Parallel Data 
interface 

* Compatible With Most 
MicroComputers 


MICRO MART 
8764 Complex Dr , San Diego, CA 92123 


GR EE (619) 265-0169 
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Software Received 


gram. Your computer can be- 
come a self-paced seminar 
complete with diagrams, ex- 
ercises, reviews, demonstra- 
tions, helpful hints, and 
evaluation sessions. For 
CP/M-2.2-based systems; 
floppy disk, $115. Datascan 
Inc., 2716 Ocean Park Blvd., 
Santa Monica, CA 90405. 


Data VU, a database-man- 
agement system. Four fea- 
tures include an automatic 
form generator, a relational 
database manager, a report- 
generator program, and an 
automatic menu generator, It 
can be used for personal or 
small-business purposes. For 
CP/M-based systems; floppy 
disk, $149. Thinkers Soft 
Inc,, POB 221, Garden City, 
NY 11530. 


Personal Pearl, an informa- 
lion-management system. 
This relational database and 
form/report program genera- 
tor is designed for the novice 
end user. Create input and 
output forms and reports and 
define simple or complex re- 
lationships, For CP/M-based 
systems, floppy disk, $295. 
Pearlsoft, POB 13850, Salem, 
OR 97309, 


Suspended, an interactive 
game (see description under 
Apple). For CP/M-based sys- 
tems; floppy disk, $59.95. 
[nfocom, 55 Wheeler St., 
Cambridge, MA 02138. 


XREF, a cross-reference pro- 
gram for Microsoft BASIC 
that is written in Pascal 
MT+. You enter certain 
headings to the command 
tail. For CP/M-based sys- 
tems; Floppy disk, $50 (pre- 
ferably converted to South 
African Rands). Barxact 
Computer Systems (Pty.) 
Ltd., POB 785150, Sandton, 
2146, South Africa, 


Commodore 


Check Ease, a professional- 


quality check-register system 
that lets you maintain multi- 
ple checking accounts with 
full checkbook reconciliation 
and budget categories. Auto- 
matically updates balance 
figures and can print by 
check number or category. 
For the Commodore VIC-20; 
cassette, $24.95. Talcove & 
Familian Co., 10902 River- 
side Dr., North Hollywood, 
CA 91602. 


Disk Support, a 1K-byte ma- 
chine-language extension 
program that adds 12 new 
commands to the computer. 
The user can save, save with 
replace, load, verify, delete, 
and rename disk files with 
just two keystrokes. For the 
Commodore 64 and VIC-20; 
floppy disk, $14.95. H & H 
Enterprises, 5056 North 41st 
St., Milwaukee, WI 53209. 


Info-Manager, an informa- 
tion-management system de- 
signed to keep records of any 
nature in the home or small 
business, You can store and 
selectively print address lists, 
expense records, bills due, 
mailing labels, and many 
other file. For the Com- 
modore 64; floppy disk, 
$39.95, Pyramid Software In- 
ternational, Suite À, Depart- 
ment 300, 30 Fairfax St., San 
Rafael, CA 94901. 


Space Sentinel, an arcade- 
type game, As an orbiting 
Space Sentinel you must pro- 
tect Earth from aliens' heat 
missiles before the polar ice 
caps melt and cause floods. 
Joystick required. For the 
Commodore 64; floppy disk, 
$29.95. Talcove & Familian 
Co. (see address above). 


Suspended, an interactive 
game (see description under 
Apple). For the Commodore 
64; floppy disk, $49.95. In- 
Focom, 55 Wheeler St., Cam- 
bridge, MA 02138. 


Utility File, an energy- 
consumption data-processing 


Yesterday's most 4- 


up-to-date EN 

i , (28 ty - 
source of career. 
opportunities <-<% 


looked like this. 


Today's technical career market changes fast. 

But now there's a way to keep up with it. 
This new key to career opportunity is your 
personal computer. And the cost is nothing but 
a phone call. 

Just call CLEO. That stands for Computer 
Listings of Employment Opportunities. 

Unlike a newspaper, CLEO responds to your 
commands. You specify what job categories, 
companies, or geographic locations interest you. 
CLEO calls up the appropriate ads right on your 
screen, At every step, you're guided by explicit 
online instructions. 

Daily updates keep CLEO job listings current. 
You can even apply for positions right from your 
own terminal. For a detailed job search, or just 
an idea of what's available, CLEO is waiting for 
your call today. With today's opportunities. 

CLEO access: (415) 482-1550 (408) 294-2000 
(213) 618-8800 (714) 476-8800 (619) 224-8800 

300 BAUD, full duplex, standard ASCII code. 
Access assistance: (213) 618-1525. An electronic 
publishing activity of The Copley Press, Inc. 


Today, 
it looks like this. 


Recruitment advertisers — call (213) 618-0200 collect 
to find out how you can place your ad on CLEO. 
Circle 72 on inquiry card. 


Software Received 


program that calculates, dis- 
plays, files, and prints a 
variety of data for designated 
units in such resources as 
electric, water, gas, oi] and 
propane. For the Commo- 
dore 64 and VIC-20; cassette, 
$29.95. Fabtronics, 51 
Quarry St,, Brackport, NY 
14420. 


The Wizard & The Princess, a 
graphics adventure game in 
which you must storm into 
the evil wizard's castle, defeat 
the dragon guarding the gate, 
find your way through the 
passage, and rescue the 
princess, On your way out 
you must slay the troll before 
your mission is a success. For 
the Commodore VIC-20: cas- 
sette, $14.95. Melbourne 
House Software Inc., Depart- 
ment CS, 347 Reedwood Dr., 
Nashville, TN 37217. 


rr eee T 
IBM 
Personal Computer 


Crypto-Cube, a word-puzzle 
game (see description under 
Apple). For the IBM Personal 
Computer; floppy disk, 
$30.95, Designware Inc., 185 
Berry St., San Francisco, CA 
94107. 


Financial Management TK 
Solver Pack. This program 
includes such topics as com- 
pound interest, net present 
value, level debt service, cost 
of equity capital, analysis of 
financial statements, stock- 
option pricing, bond swaps, 
convertible debt, and bond- 
refunding decisions. To be 
used in conjunction with TK 
Solver ($299). For the IBM 
Personal Computer: floppy 
disk, $100, Software Arts 
Inc., 27 Mica Lane, 
Wellesley, MA 02181. 


Intellicom, an intelligent 
communications processor. 
This package provides com- 
puter-to-computer communi- 
cations from terminal-emula- 
Hon and file-transfer stand- 


points. It supports several 
file-transfer protocols that 
facilitate the transmission of 
binary and ASCII] data. For 
the IBM Personal Computer; 
floppy disk, $49.95. Com- 
puter Toolbox, 1325 East 
Main St., Waterbury, CT 
06705. 


Mailcom, an E-COM mailing 
program. With a personal 
computer, modem, and this 
package, you can send out 
more than 2000 letters for 26 
cents each from home or of- 
fice via the Postal Service's 
E-COM System, The Post 
Office will print, fold, stuff, 
and seal computer-originated 
mail and guarantees delivery 
within 48 hours. For the IBM 
Personal Computer; floppy 
disk, $195. Digisoft Com- 
puters, 1501 Third Ave, 
New York, NY 10028. 


Media Magician, a disk- 
editing utility for binary and 
ASCII codes. You can mod- 
ify disks by byte, string, or 
sector, The program brings 
you to any sector on a disk 
and displays up to 256 bytes 
of that sector at a time. [t also 
provides ASCII code and up- 
dates representations of each 
byte, For the IBM Personal 
Computer; floppy disk, 
$48.50. Photon Software, 636 
120th Ave. NE, Bellevue, 
WA 98005. 


Mystery Message, an inter- 
active-game program, You 
must guess answers to 500 
items as quickly as possible. 
This program stimulates con- 
centration, recall, and reten- 
tion skills for all ages. For the 
IBM Personal Computer; 
floppy disk, $34.95. Social 
Systems Corp., Suite 28, 
1621 Fulton Ave, Sacra- 
mento, CA 95825. 


PC-Link, a terminal-emula- 
tion package that lets an IBM 
Personal Computer function 
like a Digital Equipment Cor- 
poration VT100 terminal. lt 
allows transfer of ASCII pro- 
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gram and data files between 
IBM PC and DEC computers. 
For the IBM Personal Com- 
puter; floppy disk, $40. 
Screenware Corp., POB 
3662, Nashua, NH 03061. 


Personal Investment Analy- 
sis, an investment-decision 
program. All the information 
you need to perform accurate 
analyses for such investments 
as convertible bonds, mort- 
gage loans, interest rates, 
retirement funding, and tax- 
free securities. Requires no 
prior computing experience, 
For the IBM Personal! Com- 
puter: floppy disk, $60, 
Wiley Professional Software, 
John Wiley & Sons, 605 
Third Ave,, New York, NY 
10158. 


Personal Pearl, an informa- 
tion-management system (see 
description under CP/M). 
For the IBM Personal Com- 
puter; floppy disk, $295. 
Pearlsoft, POB 13850, Salem, 
OR 97309. 


Plot, a mathematical-graph- 
ing program. You can plot 
and process data and/or 
curves described by mathe- 
matical Functions. This pro- 
gram allows switching back 
and forth between linear, 
semi-log, and dauble-log 
scales; calculating and plotting 
inverse relationships, power, 
and linear functions of data 
points, Color-graphics 
adapter required, For the IBM 
Personal Computer; floppy 
disk, $29.95. Non-Linear 
Products, POB 14755, Minne- 
apolis, MN 55414. 


SSPLOT. a data-plotting pro- 
gram that generates plots on 
screen and can print pie 
charts, bar graphs, histo- 
grams, line plots, and scatter 
plots using files created by 
Visicale and saved in DIF 
(Data Interchange Format). 
For the IBM Personal Com- 
puter; floppy disk, $45, Stan- 
ford Software, 585 Singley 
Dr., Milpitas, CA 95035. 


Shoebox, a time- and money- 
management program with a 
muitiple-user capability. 
Three basic commodities are 
Offered that assist manage- 
ment: appointments, remind- 
ers, and expenses. You can 
update schedules and record 
expenses. For the IBM Per- 
sonal Computer; Floppy disk, 
$195. Techland Systems Ine., 
39 Carwall Ave., Mount Ver- 
non, NY 10552. 


Suspended, an interactive 
game (see description under 
Apple). For the IBM Personal 
Computer; floppy disk, 
$49.95, Infocom, 55 Wheeler 
St, Cambridge, MA 02138. 


VIS/Bridge/SORT, a pro- 
gram that lets you sort rows 
or columns of a Visicalc 
spreadsheet. Up to Five rows 
or columns may be used as 
sort keys; they can be sorted 
alphabetically or numerically 
in either ascending or de- 
scending order. For the IBM 
Personal Computer; floppy 
disk, $89. Solutions Inc,, POB 
989, Montpelier, VT 05602. 


Heath/ Zenith 


Games #1, a collection of five 
games that includes Gomoku, 
Concentration, Maze-Dash, 
Solitary, and Barricade. For 
the Heath/Zenith Z-89; flop- 
py disk, $19.95. [nteractive 
icro Systems, POB 21007, 
Columbus, OH 43221. 


Quizzer, an educational pro- 
gram that asks a student a 
series of practice questions in 
such formats as true/false, fil! 
in the blank, or multiple 
choice, It can talk when used 
with the Votrax Type 'm 
Talk. For the Heath/Zenith 
Z-B9; Floppy disk, $19.95. In- 
teractive Micro Systems (see 
address above), 


TRS-80 


ACNAP, an AC network- 


Add CAD to your PC 


Vec 
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For less than you might think! 


GTCO Corporation 


Vector Sketch is a 2D graphics package that runs on 
your IBM PC. Included is an electromagnetic digitizer 
(sizes range from 11" x 11" to 42" x 60”) for fast, efficient, 
data entry. Drawings are stored on disk, and can be recorded 
on a matrix printer or drawn by a pen plotter. 


Business Applications 


Space Planning 
Flow Charts 
Graphic Design 
Ulustrations 
Forms Design 
Product Design 


Technical Applications 


Architectural Design 
Mechanical Design 
Electrical Design 
Drafting 

Mapping 

Seismic Digitizing 


For more information on the Vector Sketch or 


electromagnetic digitizers, contact: 


c) GTCO Corporation 


1055 First Street, Rockville, MD 20850 
(301) 279-9550 Telex: 898471 


Circla 198 on inquiry card. 


Functions (Partial List) 


Rubberbanding 
Symbol file 

Figure generation 
Labeling 

Zoom, Pan & Scale 
Exact, Grid & Join 
Select line style 
Plot, Print & Store 
Erase line or symbol 
Display X-Y 

Point or continuous 
Help 


Dealer Inquires Invited 


DISKETTES 


Top Quality Diskettes 
Guaranteed and Tested 
Error Free. Rely on 3M 


516-543-6100 
212-843-5775 


(COLLECT CALLS ACCEPTED) 


1140 Porkway Dr, 5. 
BU Houppouge. N.Y, 
" 11787 


CP/MN? FOR YOUR LSHI1 AND PDP-11 
RT-11 TSX- ASX-11M 
Enter a New Software World 


Wih our plug-in Z80 processor card you 
can run CP/M, the popular personal and 
business compuler operating system. You 
can run thousands af low cost soltware 
packages availabta lor CP/M. We include 
a powarlul word processing package 
free! Everything you need is included 
starting al $1,250.00. 


DECMATION 
3375 Scoli Bivd. Sune 422 
Sania Clara, CA 85051 408/980-1678 


"CP/M i5 p registered adem of Dagua Research Inc 


Circis 138 on Inquiry card. 


SALES & SERVICE 


Wide choice of lause & lsese/ourchase plans 


ompuPro 


Gys à Sia my ORRU mo- SyeG iSi mo. Sys fesses 


DECISION 1 


Di20$110/mr . D29€ bbe "mà. Bere SDa, D220 g Z4'ma 


Raai Tien. Rane (6 meg 3103 mo. Metal v neg nuluga ET 

Payments are exemple. Ask about other pyriet, boards, elc. 

mri a Tai amont ae 
TERMINALE, SOFTWARE — 


PRINTERS, 
dp ae BOBO. e: customers 


Exes CostPlus 


CALL ETE 10 «COM 
ds HS 4 
205 deg ae 4: i n meni 


Cirola 148 on inquiry card. 


Software Recelved 


analysis program (see de- 
scription under CP/M), For 
the TRS-80 Models 1 and Ill; 
floppy disk, $39.95. BV En- 
gineering, POB 3351, River- 
side, CA 92519. 


Cards, an instructional pro- 
gram that enables you to pro- 
gram your own card games 
and gives hints on the 
graphics you'll require. For 
the TRS-80 Color Computer; 
cassette, $8. William Noggle, 
2413 Kenwood Ave., San 
Jose, CA 95128. 


Clean Slate, a word-pro- 
cessing package. This docu- 
mented software contains a 
text editor, terminal commu- 
nications capabilities, a form- 
letter generator, and handles 
assembly source code, For the 
TRS-80 Models ! and III; 
flappy disk, $79.95. Howard 
W. Sams & Co., 4300 West 
62nd St., Indianapolis, IN 
46268. 


Conquest of Kzirgla, a high- 
resolution graphics game. As 
a warrior in the mythical 
kingdom of Kzirgla, you are 
faced with the challenge of 
conquering the evil wizard 
Kolobarr in his dangerous 
dungeon. For the TRS-80 
Color Computer; cassette, 
$21.95. Rainbow Connection 
Software, 3514 6th Place 
NW, Rochester, MN 55901. 


Exams, a word-processing 
system designed to prepare 
examinations efficiently, It 
allows fast creation, modifi- 
cation, and storage of mul- 
tiple-choice or true/false 
questions. Neatly formatted 
tests with answer keys are the 
final! product. For the TRS-80 
Model IlI; floppy disk, 
$69.95. Micrasoftware Ser- 
vices, POB 776, Harrison- 
burg, VA 22801, 


Hidden BASIC 1.0, a utility 
program designed to protect 
BASIC programs. Several 
commands will cease to 
execute without affecting 


the speed or ability of your 
programs. For the TRS-80 
Color Computer; cassette, 
$19.95, Spectrum Projects, 
93-15 86 Dr., Woodhaven, 
NY 11421. 


Rainbnw-Writer, a general- 
purpose screen formatter that 
lets you write text in high- 
resolution graphics, It also 
features underline, subscript, 
superscript, scroll protect, 
and more. For the TRS-80 
Color Computer; cassette, 
$29.95, Rainbow Connection 
Software (see address above). 


Suspended, an interactive 
game (see description under 
Apple). For the TRS-80 
Model IIl; floppy disk, 
$49.95, Infocom, 55 Wheeler 
St., Cambridge, MA 02138. 


Zaxxon, an arcade-type 
game. Unique color graphics 
surround you as you pilot 
your aircraft through a 
simulated battlefield with 
enemy aircraft, fuel tanks, 
concealed missiles, anti- 
aircraft tanks, and nerve- 
shattering sound effects. The 
final showdown is a confron- 
tation with the deadly robot 
Zaxxon. For the TRS-80 Col- 
or Computer, floppy disk, 
$39.95. Datasoft Inc., 9421 
Winnetka Ave., Chatsworth, 
CA 91311. 


Timex/Sinclair 


Arcade Games Package. Two 
BASIC program listings, Tic 
Tac Toe and Tank Zap, each 
with varying levels of dif- 
ficulty. For the ZX81 and 
TS1000 computers; two list- 
ings, $3. Florida Creations, 
Department P, POB 16422, 
Jacksonville, FL 32245. 


Music /Sounds Package. Five 
BASIC program listings and 
directions for broadcasting 
music and spaceship noises to 
a nearby radio. It controls the 
radio-frequency interference 
generated by the computer. 
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Its True — We Did It! 


We have met or have beaten most advertised prices. 
Don't be foolish. Buy Direct! 


Special! 


- um Novation 


Mannesmann Tally E uem 
OUR PC FLYS e Standard — 7 x 9160 CPS « Color Optional 
IBM Compatible a NLO — 40 x IB 40 CPS . Sheet Feed « Graphics 
Simply a better PC. Ail models » 2K Buffer and Tractor Standard s 3.4K Bulfer 
160 L 80 col, Cafi ..... Best Seller Prism BO 
IBO L 132 col. Call Best Selter Prism 132 and Micro Prism $ Call 


ALTOS FRANKLIIN OMNITEC TAXAN OKIDATA 


ZENITH HAYES VENTEL DIABLO OSBORNE 
TELEVIDEO NOVATION AMDEK NEC COMREX 
SANYO VDS BMC EPSON DAISYW/RITER C. ITOH 
USI EAGLE MICOM U.S. ROBOTICS JUKI SILVER-REED 
TRANSTAR RITEMAN DATASOUTH PRINTEK STAR MANY OTHERS 
Everything in 
For Price Quotes and Ordering Call: —4— A 
products: 
1-800-328-8905 Computes 
; a Modems 
7: P a Printers 
/ e Software 
For Technical Information and LIBERTY f i > a 
Arizona Orders, Call: yi -R 
602-949-8218 GROUP INCORPORATED : m is 
a RI 
For Shipping and Order Status Information, MUNZUT, INCORPORATED a ri 
Call: 602-990-7556 4221 Winfield Scott Plaza + Scottsdale, Az 8525! » Office Furniture 


Prici lnted reflect a cash Odcounrt and are vucgect co change watho noure We welcome Ceruhed and Cashen Checks, Bank Wm and Morey Orders COD we hipped win a mremen COD 
Change Alicve 3-7 days lor persona checks to clear Product & sutiect tD avadadelty Equipmend is i factory sealed boxes wath manufacpurens warranty There well De a re-stocking charge lor returned 
metchancse Call frit for an RMA, rumoer. Soltwere not vvarranmeed fos susacliry Mo eum of Sofware whch has been opened Add 256 kw spang £ mandig charges (mirum $2 SO AB equapenertt 


stepped FOB Scottsdale. Ar 8525! Circle 259 on Inquiry card. 


ES 7 7 eh 


~ 


g 


Circle 89 on Inquiry card. 


PROGRAMMERS 
“C” the extras we offer 


More than just a compiler .. . we address 
the total programming environment 


C Compiler — 

e Complete non-float implementation (float 

avall 3Q) per Kernighan and Ritchie, 

® Small and medium models supported, Medium 

model allows greater than 64k of code and 
greater than 64k of data. 

e Complete standard I/O package, ! 
ource level debugge' 
bolic debugging 
luation during 


c-window -- sym 
ity interact" 


; Iti- 
: ands provide mu 
matic comm 
* Ple variable display per single steP 


or breakpoint. 


Ask for a demonstration package — 
you'll immediately "C" the difference! 


Available for Victar 9000, CCompller. ..... . .$195.00 
IBM PC, Zenith Z100, other c-window..,..... .$795,00 
MSDOS systems. Inquire c-window demo package 

about CP/M-86 version. (w/manual and diskette) $45.00 


Prices subject 10 ae whom Laas ds 
window im c-systems; BM Corp.: MSDOS tm 
Microsoft; T] Professional te peas ort Brita! Research. 


c-syst ergs P.O. Box 3253 * 4)637-5362 


Fullerton, CA 926 


And then 
there 


The list of already extinct animals 


grows ... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon... 


What happens if civilization 
continues to siowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 

| | me! National w alite n, 

partment : t 

ANS Za Street, NW. Washington, 
2 DC 20036. 
It's not too late. 
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Software Received 


For the ZX81 and T51000; 
five listings, $3. Florida Cre- 


ations (see address above). 


Other Computers 


K-Fix v. 2.1, a program that 
modifies the Kaypro II to 
shut off the disk drives when 
not in use, extinguish the 
drive lights when not being 
accessed, and allows you to 
set the default serial data 
rate. For the Kaypro Il 
CP/M; floppy disk, $29.95, 
Maplesoft Inc., Suite 100, 49 
Ascot Dr., Fredericton, NB 
E3B 6G1, Canada. 


Manykey, a utility package 
that lets you define 10 
control-number keys and 
CP/M or Wordstar arrow 
keys for each disk. This 
package allows each .COM 
file to define its own arrow 
and control-number keys. 


For the Osborne 1; floppy 
disk, $20. Compumagic Inc., 
POB 780, Severn, MD 21144. 


Swords & Serpents, an 
arcade-type game. You're the 
White Knight exploring a 
maze-like dungeon, Avoid 
danger and protect a friendly 
wizard until he can learn the 
spells to save you both, For 
the Mattel Intellivision; car- 
tridge, 539.95, Imagic, 981 
University Ave., Los Gatos, 
CA 95030. 


Text Formatter, an easy-to- 
use, plug-in accessory. You 
can quickly generate mernos, 
form or personal letters, and 
10-page reports. Includes 
keyboard overlay and refer- 
ence card, For the Hewlett 
Packard HP-75C Portable 
Computer; ROM-module 
cartridge, $95. Hewlett Pack- 
ard, 1000 Northeast Circle 
Blvd., Corvallis, OR 97330. 8 


This is a list of software packages that have been received by | 
BYTE Publications during the past month, The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or che forms in which the product is available. in 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is | 
the version received by BYTE Publications. | 

This is an all-inclusive list that makes no comment on the quality | 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Ail software received is considered | 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time, Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are avallable. 


BYTE's Bits 


Software for Schools 


Silicon Valley Systems is 
giving away more than 
$100,000 worth of its word- 
processing and educational 
software to public schools. 
For further information on 


how schools can obtain some 
of this software, contact 
Peggy Johnson, Assistant to 
the President, Silicon Valley 
Systems, 1625 El Camino 
Real, Belmont, CA 94002.8 


Computers 


Here's a fun and educational coloring book 
to introduce your home computer to the 
youngest members of your family. The 
Magic Machine explores the excitement and 
wonder of computers from a young child's 
point of view. Theodore Cohen's story, writ- 
ten for beginning readers, answers many of 
the basic questions children ask about the 
magic machines that are coming into our 
homes in ever-growing numbers, and 
Jacqueline Bray's line drawings capture the 
vivid and often funny images that arise from 
the inquisitive minds of children as they 
seek to understand the world around them. 
Packaged complete with its own set of 
crayons, The Magic Machine will help 
children appreciate computers even before 
they are old enough to begin using them. 


Order Now Directly from BYTE The Magic Machine $2.00 
Prepayment Required 


BYTE/McGraw Hill 
70 Main St 
Peterborough, N.H. 03458 


A Colorful Introduction to 
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By Theodore J. Cohen and Jacqueline H. Bray 
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* 16K RAM KITS...... 15.95 


For (BM-PC. 


Set of 9 NEC 4164 tor PC 40 00 
DISKETTES 
i SCOTCH 3M 
55 LJ ood TRK, 10. 16 SECTORS — 23.50 
B D DEM 40 TRK, 10, 16 SECTORS — 35.50 
DISKS IN STOCK CALL 
ve VERBATIM DATALIFE 
MO 5 25.01, w 16 „26.50 
MD 550 A 1G #4 50 
M 1, 15, 16 y EE. 
Sore . 
‘DISKETTE | STORAGE 
E PLASTIC LI Lp: eise 2.50 
IU: | 3.50 
Is RAGE! [t w/ Inserls , 9.95 
ECTOR 5%’ (50 Disk Capaoty) 21.95 
PROTECTOR a a0 Dok Capacity 24.05 
MSK BANK 5'A^* 5% 
ade BANK 6”. 6.95 
d ATAI RI 
e iet Atan Sollware 
"A Nui WRITER | 55 50 
‘a E ENTIPEDE. 32.0 
DEF uf aam .32 00 
DANÍ KEY KONG " o SCALL 
EPSON ‘CABLE TO 850 INT ..90.00 
FILE MANAGER 809... 5.78.18 
GALAXMN ...32.00 
HOME ACCOUNTANT =... 59.00 
Ho HOME KEYBOARD i i z 
PADDLE CO CONTROLLERS. muted qy 10.00 
OK 35.00 
SUA MAN MODEM. PERENNE 85,00 
TÄN BADERE 5, x12 
£i JN ——ÁÀ 
DA AAA má i 
 Wico VENT Te 59.00 
INTEC PERI PHERALS 
RAM. MO JULES 
4 ron MoD 4 ... M5.D0 
ae R ATARI B0 _ 57.00 
. MOSAIC 64K 400/800 t 169.68 
PRINTERS 
“STAR MICRONICS GEMINI 10 .SCALL 
STAR MICRONICS GEMINI 15 STALL 
RIBBONS FOR MXx-80. B 95 
7 RIBBONS FOR MX-100. , 4... 2400 


C-ITOH F-10 40 CPS PARALLEL ... 1250.00 


C-TOH F-)0 40 CPS SERIAL. — 1250.00 
CHTUM F-10 95 CPS PARALLEL. 1639 00 
j CATOH F-10 55 CPS SERIAL 1639 00 
C-ITOH PROWRITER PARALLEL. -410 00 
Pm CATO PROWRITER SERIAL. . . - 550.00 
 C-ITOH PROWRITER M PARALLEL... 699.00 
CTOH PROWRITER || SERIAL. — — 767.00 
EPSON MX-80 W/GRAFTRAX PLUS .. p 


7 b NEW! EPSON FBO 
rk 


nn ag hademark of igual Research 
B urs trademark. 


“Requess 2-60 Softcard 
 ffTrademark of Microsott Corp 


EPSON MX-100 W/GRAFTRAX PLUS —.SCALL 
EPSON GRAFTRAX PLUS 60.00 
EPSON RX-80. SEALL 
BMC PRIO? PAR or SEA 730.00 
COMREX CR-1 SERIAL. 823.00 
COMREX TRACTOR FEED ,— .... 08.00 
MEC 8023A. us 42500 
NEC SPINWRITER 3530 P. RÔ., . 1995.00 
OKIDATA MICROLINE 824 . 460 00 
OKIDATA MICROLINE B34 200.00 
OKIDATA MICROLINE 84. 1570.00 
OKIDATA 92. . SCALL 
OKIDATA 93.. SCALL 
OKIGRAPH B2. 49.95 
OKIGRAPH 63.. 49.95 
MICROBUFFER IN-LINE 32K. , 299 00 
MICROBUFFER IN-LINE GÀK. o . ..349.00 
MICROBUFFER 54K EXPANSION MOD. 179.00 
BOOKS 

BASIC BETTER & FASTER DEMO HSK 18.00 
CUSTOM 1/0 MACHINE LANGUAGE ..24.85 
HOW TO DO IT. TRS-80. p 24 00 
MICROSOFT BASIC FASTER & BETTER., 24.95 
MICROSOFT BASIC & DECODED... . ..24 95 
THE CUSTOM APPLE.. 44.95 
THE CUSTOM TAS-50. , 24.85 
TRS-80 DISK & MYSTERIES. 16.95 
Tab Books in Stock Call For Titles 

APPLE HARDWARE 

ABI APPLE KEYPAD .. . 118 00 
MICROSOFT PREMIUM PAK.. 465.00 
MICROSOFT 2-80 SOFTCARD .. 249 00 
M & R SUPERTERM ShM VIDEO BD. ....315.00 
M & R COOUNG FAN.. 4445 
M & A UNIVERSAL MOD. ..... .. 54.95 
PROMETHEUS VERSACARD 165.00 
QUENTIN APPLEMATE DRIVE. 258.0 
SUPER CLOCK Il... me 129.00 
T/G JOYSTICK ; 44.95 
VG PADDLE .29.95 
TAG SELECT-A-PORT.. me 
T/G TRACKBALL... .. yr» va aile in AT AO 
THE MILL-PASCAL SPEED UP 270.00 
VERSA E-Z PORT i i 275 
VERSA WRITER DOGITIZER..... .. „259.00 
VIDEX ULTRATERM -SCALL 
VIDEX Bkz4 VIDEO CARD 260.00 
VIDEX KEYBOARD ENHANCER EU 129.00 
VIDEX FUNCTION STRIP... imus ? 1200 
KRAFT JOYSTICK... ,. 08.00 
MICROBUFFER tit 16K W/CRAPHICS, 259 00 
MICROBUFFER (f 32K W/GRAPHICS. 299 00 
SUPERFAN Il... , 62.00 
SUPERFAN ii W/7ENER 84.50 
RANA CONTROLLER .. 104 00 
SNAPSHOT . 119.00 
GRAPPEER4-..... ese s 145.00 
77104 ASYHCHROÓN SER INTERFACE 148.00 
7?12A SYHCHRON SEA. INTERFACE. — ,158 00 
7742À CALENDAR. CLOCK... , 9800 
7728À CENTRONICS INTERFACE... 105.00 
VISTA VISION 80-60 COL CARD..... .259 00 
VISTA B" DIBK DRIVE CONTROLLER, ..549.00 
MONITORS 

US) AMBER 9" 145.00 
US) AMBER 12" 160.00 
MEC 12" GREEN MONITOR 158 00 


theg vademark of Micro Pro imernabonal Corp 


want 


REG 12° COLOR MONITOR 299,00 
BMC GREEN MONITOR . EMT 
AMDEX COLOR J pote) 980.00 
AMDEK RGB COLOR... 66900 
AMDEK RGB INTERFACE sw. 15900 
AMDEK 310A IBM AMBER 175,00 
TAKAN RGB |, cone 389.00 
MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD...,.. .. 145.00 
ROMPLUS W/ KEYBOARD FILTER... 165.00 
ROMPLUS W/D KEYBOARD FILTER.. 125.00 
KEYBOARD FILTER ROM . v8.00 
COPYROM whet >» nb pen .... 49.00 
MUSIC SYSTEM... 38900 
ROMWRITER.. . ... coe an 149.00 
EXPANSION CHASSIS | 500,00 
RAMPLUS 32K mime : cy mon cuc gat DELE 
SUPERTALKER. — . 169.00 
$-100 HARDWARE 
CALIFORNIA 

COMPUTER SYSTEMS 

2065C 64K OYNAMIC BAM .... . .. 539.00 
2422 DISK CONT & CP/M* . |... 3959.00 
2710 4 SERIAL 1/0 . a 279.00 


2719 2 SERIAL / 2 PARALLEL (/0......269.00 


2720 4 PARLLEL /D . ..219.00 
2810 2-80 CPU. — ... 258.00 
CALSTAR COMPUTER 

w/ PERFECT SPELLER, WAITER, ....3020.00 
MODEMS 


New! IGM INTERNAL 300/1200 BAUD 

DIRECT CONNECT MODEM .. 399.00 
HAYES MICROMDOEM tl. ..... — ...289.00 
MICROMDDEM W/ TERMINAL PKG.. ...309.00 


HAYES 100 MODEM (5-100)... 325.00 
HAYES CHRONDGRAPH....... ssa. 199.00 
HAYES SMART MODEM (900 Baud) ...227.00 


HAYES SMART MODEM (1200 Baud). 540.00 


(BM SIGNALMAN. . , , 229.00 
NOVATION J-CAT, . a 125.00 
NOVATION SMARTCAT 212.. .....,. ....499.00 
NOVATION SMARTCAT . _ 209 00 


NOVATION AUTO-CAT (1200 Baud]... 618.00 
NOVATION APPLE-CAT (300 Baud)... .310 00 
NOVATION APPLE-CAT (1200 Baud].....605.00 
SIGNALMAN MODEM W /RS-232C ...... 85.00 


TERMINALS 


HAZELTINE ESPRIT 1... 
HAZELTINE ESPRIT Wo... s. 
VISUAL-50 GREEN IDE 
TELEVIDEO 910 


TRS-80 MOD | 
HARDWARE 

PERCOM DATA SEPARATOR.... . 
PERCDM DOUBLER Il W /DOS 3.4... 
4 DRIVE CONTROLLER P/S...» | .259 00 
TANDON 40 TRK DISK DRIVE W/P.5.. 289.00 
LNW 5/8 DOUBLER W/OOSPLUS 3.4. 181.00 
LAW EXPANSION INTERFACE. 350.00 
CNW 80 MOD H w/ CP/M SCALL 


k dat in | Our We 


$ Trademark of Practical Peripherals. inc 


IBM HARDWARE 


QUADBOARD 64K... us ...338 00 
54K MEMORY UPGRADE. — 80.00 
APPARAT COMBO BOARD.. 15400 
oy mm ts eo DAL 
MICROSOFT BAK., ernn Y 
PLANTRONICS COLORPLUS GRAPHICS BOARD 
w/ DRAFTSMAN. p 475.00 
TG JOYSTICK Ea DENM 

TWG TRACKBALL ...... .  AT95 
HERCULES GRAPHICS CARD... 429.00 
KRAFT JOYSTICK.. | (48.00 


Davong Systams, [3 Cal Inr prices and slack. 


ALPHA. BYTE IBM MEMORY 
EXPANSION BOARDS 

256K W /RS-232C.. i ...948.00 
256K W /RS-232C & SUPERCALC 2 ..507 00 
512K WIRS2320. ea .573.00 
512K W /RS-232L & SUPERCALC 2....727.00 


IBM DISK DRIVES 

Alpha Byle's add-on drive kits for Ihe IBM-PC — 
gach hil inciudes installation instructions 
Tandon TM100-1 Single head 40 trh. 105 00 
Tandon TM100-2 Double head 40 tk 262. 50 
TEAC HALF HEIGHT D.S. Disk Drives. 259. 00 
BRACKETS & CABLE: kr hall hag dive .25.95 
PANASONIC Vs-HEIGHT DISK DRIVES..249.00 


ISOLATORS 

ISO-1 3. SOCKET.. "n ., .49.95 
I50-2 6-SOCKET . , 49.35 
B SOCKET SWITCHED - 34.95 
BARE DRIVES 

TANDON 51A INCH 

100-1 SINGLE HEAD 40 TAK... 195.00 
100-2 DUAL HEAD 40 TAK. 262,50 
100-3 SINGLE HEAD 80 TAK... — — .25000 
100-4 DUAL HEAD 80 TAK. . ..,968 00 


TANDON THINLINE | 8 la 


B48-1 SINGLE SIDE. , ...S09.00 
B4B-2 DUAL SIDE... sss s 490.00 
MICRO PRO 

APPLE CPIM” i 
WORDSTAR" DUM E E e aa 
SUPERSORT*T a ooo o 179.00 
MAILMERGE” t. oo 174.00 
DATASTAR T » 207.00 
SPELLSTAR" T... 174,00 
CALCSTAR"Y 0. 108.00 
MICROSOFT® 

APPLE 

ALDStt .. 95 10 
BASIC COMPILER” 2899 Q0 
BIB, uu 525 00 
FORTRAN" |— 150 00 
OLYMPIG DECATHLON — 2495 
TASC APPLESOFT COMPILER.. 125 00 
TYPING TUTOR || 16.50 
2-80 SOFTCARD.. 249 00 


*"Tragemark of Software Demensons Mic 


IBM SOFTWARE CPIM? SOFTWARE TRS-80 SOFTWARE MASK OF THE SUN ana 


PINBALL SUBLOGIC 24 5b 

LOTUS 123 38D 09 We carry CP/M* software in all popular disk NEWDOS/80 2.0 MOD 1,10 .122 50 SNACK ATTACK. 23 36 
INFOSTAR 279 00 formats — Northstar, Televideo, and Healh/Zenth — — LAZY WRITER MOD 1,1 13500  SUDGECO PINBALL CONST SEI 3351 
VOLKSWRITER V 12 14500  tormarteg programs in stock! Call for avaabikly — PROSOFT NEWSCRIPT MOD tin w/tabeist09 OO THIEF 24 95 
WRITE ON 90 00 and phce Mosi software aiso avaiable on IRM SPECIAL DELIVERY MOD | tii 119 0d THE WARP FACTOR 33 !& 
BENCHMARK 388 70 X-TRA SPECIAL DELIVERY MOD Lil) 179 00 —  WIZARDRY 37 95 

d BASE il 419.00 IHE WORD PLUS 11700 — TRACKCESS MOD | 2495 NIGHT OF [NAMONDS BEES LE: 
EASYWRITER. I 247 00 d BASE li ..419.00 — OMNITERM SMART TERM MOD IJI. .89.95 CRISIS MOUNTAIN 26 32 

EASY SPELLER (49 00 EVOLUTION 33 80 

EASY FILE 285 00 

FIRST CLASS MAIL 85.00 — : SIRIUS SOFTWARE 

HOME ACCOUNTANT + 105 00 t | . 3 H » GORGON 3? 18 
ORAT 339 This Months Specials: PHANTOMS FIVE T 
MAILMERGE 174 00 | SNEAKERS 23 35 

MOVE IT 108.00 quu ue. AND lla Ct ile COMPATIBLE 72 56 SPACE EGGS 23 36 
Durus i DATASTAR REQ'S CM 177.00 EDU-WARE 

be. ea ipe DATAFAX EASY TO USE DATABASE 139 50 COMPU-MATH ARITHMETIC 33 95 

THE WORO PLUS H7 00 FRANKLIN ACE WRITER (MAGIC WINDOW) 40.00 ^" 

TM ll 379 00 O BASE VERSAFORM. IBA. APPLE 123 50 COMPU-SPELL [REG DATA ISK) 24 35 ] 
VISICALC ) 256K. 189.00 TEAC HALF MEIGHT DISK DRIVES. FAST SEEK TIME 250.00 COMPU-SPELL DATA DISKS 4-8, ea — 17895 4 
VISITREND / VISIPLOT 235 00 JBM PERCEPTION PKG. 1395 
VISIDEX 192 00 4 FORMAT, 4 UTILITIES FOR IBM dos 1 1 3500 RENDEZVOUS. . 28.50 
VISIFILE 249 00 JET DRIVE ELECTRONIC DISK FOR dos 20 35 00 Tc 

VISISCHEOULE 229 00 MONTE CARLO CARD. PARALLEL. CLOCK SERIAL T^ ON-LINE SYSTEMS 

VERSA WRITER GRAPHICS TABLETS. .270 00 TRS-80 CANNON BALL BLITZ. 25.95 
WORDSTAR ——— 279 00 L DOS VERS 51 Speuty MOD 1 ox Ii 9g 50 CRANSTON MANOR ?5 93 
“CONCURRENT CP/M" 86 — 3:5 00 $400 TIME ZONE... . T7968 
CP/M BG DIGITAL RESEARCH 60 00 CALIFORNIA COMPUTER SYSTEMS S-100 MAINFRAME 399.00 ML FTW JARE 

GRAPHICS HARD COPY SYSTEM. — . 1950 HAZELTINE ESPSRIT ) 500 00 MISE SO VARE 19.45 

PES FILE. 97 50 HAZELTINE ESPIRIT li 580.00 Ped A. E SS had j 
PFS GRAPH 93:50 — A see s | 
PFS REPORT EN" T^] | i æ SOFTWARE BLOWOUT « + THREE MILE ISLAND — 2100 


Call tor hiana IBM software prices 


IBM 
22 97 "7 PANIC 


CASTLE WOLFENSTEIN aay FUENT SIMULATOR 
IBM GAM E SOFTWARE FLIGHT SIMULATOR 2378 FROGGER. 


GALAXY 19 50 LUNAR LEEPER etn re ULYSSES & GOLDEN FLEECE 
LOST COLONY - 2335 ARMORED PATROL (Mod ] o di 
MIDWAY CAMPAIGN — 17 00 : f LUNAR LANDER. 
MILLIONAIRE - AB 50 97 MORTON'S FORK 
CONQUEST 2335 | Pap UTER 
GALACTIC ATTACK 25.00 — 
APPLE PANIC. 23.61 *EACH MONTH WE WILL OFFER SPECIALS 
CROSSFIRE 24 35 gi LIMITED TO QUANTITIES ON HAND. 
STARCROSS — 78 00 PLEASE WATCH THIS BOX FOR NEW & EXCITING PRODUCTS 
(HE WARP FACTOR 31.15 
WITNESS 35 00 p mc 
ZORKI ii, lit 2800  QUICKCODE 23000 APPLE & ATARI GAMES 
UI you DONI see the Software you wat, call Dur DUTIL gt 00 i s 
software stock os constantly eapanding SUPERCALC 2 | 2000 ^E. : 23 7? 
SPELLGUARD. ... 230.00 ARCADE MACHINE ENTE 
S AC NP AES P&TCP/M* MOD? & 16 TRS-80. 193.50 ASTLE WOLFENSTEIN. 23.90 
APPLE SOFTWARE PASCAL Z... ,. ne ee — SEA FOR ciciocs Du te 24 00 
PASCAL/M Z-B0 OR 8060 20500 — ZAXXUNL.. 0. us -31 16 
EN o MOM n 3398  OlGITAL RESEARCH 
MULTIPLAR, —— 193 00 APPLE PANIC. i 08 43.68! 
MULTITOOL BUDGET 111.50 |; MN M e" 82 DO CHOPLIFTER... a a i 27 20 
MULTITOOL FINANCE — 2. 7425 Zal0 à 52 DO MIDNIGHT MAGIC. | c 2728 
08 MASTER 169 00 PASCAL MT+ W/ SSP 429 00 AUTOMATED SIMULATIONS 
DB MASTER UTILITY PACK | On t. B900 PU 1-80. 439.00 e ....20.95 
C BASIC igo op !NVASION ORION. ..20. 
DATA CAPTURE 4 0/60 COLUMN- 52.95 i STAR WARRIOR... 31.35 
GOSS BOSS. . 18.72 CRUSH,CRUMBLE AND CHOMP.. .,94 95 
DOUBLE TAKE 27.68 — SUPERSOFT TEMPLE OF APSHA... uus 31.35 
DICTIONARY 79.00 DIAGNOSTICI — 89 00  — HELLFIRE WARRIOR 31.35 
S THEW) PE ree mit C COMPILER 17900 — RESCUE AT AIGEL..............,......... 23.36 
MNT RATFOR 4900 ON-LINE SYSTEMS 
PFS REPORT z 793.00 FORTRAN... 239 00 
2-TERM* $5.35 DISK DOCTOR EeP 78 00 FROGGER. aem oe 20,8 
d s Dives " rye FLEECE o 
ASCII EXPRESS PRO 98 00 
BANK STREET WRITER . §559 MICROPRO ULTIMA I. 42.00 
EASY WRITER-PAQ 136.00 WORDSTAR 33. 27900 WIZARD AND PRINCESS... o.. .. .27.26 
EASY MAILER-PRÜ. 11700 || SUPERSORT pnts pat 179 00 INFOCOM 
BEAGLE BROTHERS UTILITY CITY — . 23.00 MAILMERGE coo oc WADO DEADLINE... 0 ooon 35.00 
APPLE MECHARIC i 23 00 DATASTAR. n ' bhais E 207 00 STARCROSS.. e PR aes, ?8.00 
TIP DESK m , 15.95 SPELLSTAR te taht ernie 174 00 SUSPENDED vat , -35.00 
BEAGLE BAG 23.00 INFOSTAR . | 27900 WITNESS i ue" P 
SUPER TEXT PAQ 97 SO ZOAK £L. ss. PORE 
LISA 2$ 59.95 AICROSOFTE * 
TRANSCEND (1 115.00 etie NUT EDU-WARE 
SCREENWRITER V 90.00 MSM, te "yago COMPU-READ.. 24.95 
| | BI ROMILERC 299.9o  LOMPU-MATH FRACTIONS ..94,95 
CONTINENTAL SOFTWARE = i OMPIL ' "359 00 COMPU-MATH DECIMALS . 34.95 
Gr A/RA/P PAYROLL. Each 16500 FORTRAN BD 1 ORE GREAT APPLE 
PROPERTY MGMT- 32500 COBOL 80. = 8909 M 
THE HOME ACCOUNTANT „9.95 — MACRO 80... un ' Math GAMES 
ECM w/fotm letter 75.09 (mu MATH/mu SIMP. . DARK CAYSTAL. -——: ua 
VISICORP TUES. MORNING QUARTERBACK .....25.95 LJ 
DESKTOP PLAN it- 0 189-00 == PERAE THE SPACE VIKINGS -sou 38.80 PEUX um UR LN m 
SPLOT 20s s 156 00 TRS-80 GAMES COMPUTER QUARTERBACK.. ,... .. 31 18 413 4 VIA COLIN, ONE 
VISITREND/VISIPLOT . . 809.00 THE SHATTERED ALLIANCE o 49.95 E VILLAGE, CA 91362 
VIBIDEX t5 0 NER foe Il ics POL 5. n MEAE E VILLAGE, CA | 
VISITERM 79.00 ILINE . . ULTIMA... , 200.3136 . , : 
VISICALC —— . 189.00 FROGGER. 1645 RASTER BLASTER.. ETE E: a a gn compu mn ch ] 
VISIFILES =: M88 00 STARCROSS. 31 16 FLIGHT SIMULATOR. .. 25.51 uct needs, come visit us a 
VISISCHEÉULE 223.00 Can kw more TRS-80 games. INTERNATIONAL GRAND PRIX 25.95 our new California store. 


Circle 20 on Inquiry ‘card. 
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Apple 
NEW! Doto Bose Management for the 
Apple™ (Wadsworth) #6282, $12.95. 
NEW! Poscol Programs for Business 
(Swan) #6270, $15.95. 
NEW! Pascol Programs for Gomes and 
Graphics (Swon) 88271, $15.95. 
Bosic Appie'^ BASIC (Coon) #5626, 
$12.95. 
The BASIC Conversions Handbook for 
Apole™ TRS-80"™, ond PET" Users {Broin 
Bonk) #5534, $8.95. 
| Speck BASIC to My Appie™ (Jones) 
teacher's monual #6165, $17.45; student 
text #6175, $8.45. 
Graphics Cookbook for the Apple!" 
(Wadsworth) #6278, $9.95. 
6502 Software Gourmet Guide and Cook- 
book (Findley) #6277, $12.95. 


NEW! Atori® in Wonderland (D' Ignazio) 
85771, $9.95. 

NEW! | Speak BASIC to My Atori" 
(Jones) teacher's manual #6168, $17.45; 
student text #4178, $8.45. 

Stimulnting Simulotions for the Atori" 
(Engel) 85197, $6.50. 

6502 Software Gourmet Guide ond Cook- 
book (Findley) 46277, $12.95. 


NEW! VIC'™ Games (Hampshire) #1060, 
$12.95. 

VIC™ Graphics (Hampshire) #1057, 
$12.95. 

VIC™ Revealed (Hampshire) #1058, 
$12.95. 

| Speak BASIC to My VIC™ (Jones) 
teacher's monual #6169, $17.45; student 
text #6179, $8.45. 

Stimulating Simulations for the VIC™ 
(Engel) #5173, $6.50. 

6502 Software Gourmet Guide ond Cook- 
book (Findley) #6277, $12.95. 


COMING SOON! IBM* BASIC From the 
Ground Up (Simon) 46350, $15.95. 
COMING SOON! IBM" User's Guide 
(Held) #6262, $19.95. 

COMING SOON! IBM Programs for 
Business (Sternberg) 45196, $15.95. 
COMING SOON! Business Programs for 
Your IBM PC (Hildebrand) #6351, $15.95. 
The 8086/8088 Primer, 2nd Edition 
(Morse) #6255, $11.95. 


Timex /S$inclair 


NEW! Timex i Sinclair" Color Graphics 
(Hampshire) #1064, $12.95. 

COMING SOON! Management Decision 
Tools for the Timex / Sincloir "^ (McNitt) 
#2101, $12.95. 

COMING SOONI Timex? Sinclair ™ 
BASIC (Charles) #2102, $10.95. 
COMING SOON! Timex? Sinclair ™ 
Color Games (Hampshire) #1065, $12.95, 
COMING SOON! Timex! Sincloir™ Pic- 
ture Book (Nadler) #2103, $9.95. 


BASIC Conversions Handbook for Apple "^, 
TRS-80'"". ond PET’ Users (Brain Bank) 
#5534, $8.95. 

| Speak BASIC to My PET* (Jones) teacher's 
manuo| #6166, $17.45; student text 
#6176, $8.45. 

PET’ Graphics (Hampshire) 41057, 
$18.75. 

Library of PET" Subroutines (Humpshire) 
#1050, $15.50. 


Pre ex sube f chonge 


Availoble a! your local computer store 
and bookstore or coll 


1-800-631-0856 


operator BY93 
Im NJ call (201) 308-2202 em 19 


Commodore 64 

COMING SOON! | Speok BASIC ta My 
Commodore 64™ ( Jones) teacher's monual 
#6172, $17.45; student text #6182, 
$8.45. 
COMING SOON! Commodore 64™ 
Graphics (Hompshire) #1069, $12.95, 
COMING SOON! Commodore 64^ Pro- 

rams for the Home (Sternberg) #5176, 

14.95. 


The BASIC Conversions Hondbook for 
Apple™, TR5-BO'^, and PET* Users (Brain 
Bank) #5534, $8.95. 

| Speok BASIC to My TRS-BO'" (Jones) 
teacher's manual #6164, $17.45; student 
text #4174, $8.45, 

The Softside Sampler: TRS-80' Entertoin- 
ment Programs (Witham) #5496, $9.95. 
Progroms for Beginners on the TRS-80™ 
(Blechmon) #5182, $9.95. 

ZBO Instruction Handbook (Wodsworth) 
#64275, $5.95, 

280 Softwore Gourmet Guide and Cookbook 
(Wadsworth) #4276, $15.95. 


COMING SOON! Introduction to C Pro- 
gromming (Kochon) #6261, $18.95. 
Secrets of Better BASIC (Mou) #4254, 
$14.95, 

Poscal With Style: Programming Proverbs 
(Ledgard, Hueros, Nagin} #5124, $9.50. 
Problem Solving Principles for Ado Pro- 
grammers: Applied Logic, Psychology, and 
Grit (Lewis) 85211, $10,95. 


CP/M" Revealed (Dennon) #5204, 
$13.95. 

NEW! Robotics Age: In the Beginning 
(Helmers) #6325, $16.95. 


Maple Gaade B4 Qarr. (5-80, ene T1 re erect in DÀ Appie 
Camneur wc — Conmodee buras Mauer im 3 Üdorne ar 


Ask BYTE 


Electronically 
Measuring Fish 


Dear Steve, 

I have been trying to locate 
technical information that 
will assist me in developing 
some electronic-measuring 
devices, 1 am a fisheries 
biologist and amateur engi- 
neer and machinist. I want to 
design and build equipment 
that will allow me to measure 


small fish automatically and | 


record the lengths with my 
computer. I also want to fit 
automatic measuring capabil- 
ities to some machine tools 
so that I can have real-time 
measurements as I work and 
know precise tool positions. 
Once I have this capability, I 
want to move into numerical 
control and some robotic ap- 
plications. 

1 would like to try using 
magnetic strips coded with 
distance information at- 
tached to the machines’ 
ways, then use a reading 
head attached to the moving 
element of the machine. The 
reading head would feed into 
a processing unit with a 
digital readout, 1 have seen a 
picture of an electronic ver- 
nier caliper that operates on 
this principle but have not 
been able to get any details of 
the actual working elements. 

Your assistance in locating 
technical information or peo- 
ple to contact is greatly 
appreciated. 

Greg L. Young 
Juneau, AK 


One of the simplest yet most 
sophisticated techniques devised 
for electronic measuring is the 
use of a TV camera. By digitiz- 
ing a video image of a part or 
surface, measurements to thou- 
sandths of an inch are possible. 
I have seen units that can in- 
spect complex mechanical paris 
in seconds, and give a list of all 


Conducted by Steve Ciarcla 


dimensions measured, the allow- 
able range for each dimension, 


and a flag against any dimension | 


that is not within the spec. Here 
are some companies that make 
such products, . . .Steve 


Interactive Video Systems 
358 Baker Ave. 

Concord, MA 01212 
(617) 371-0104 


Stocker & Yale 

Rte. 128 and Brimbal Ave. 
Beverly, MA 01915 

(617) 927-3940 


Electro-Optical Information 
Systems 

710 Wilshire Blud., Suite 501 
Santa Monica, CA 90401 
(213) 451-8566 


EG & G Reticon 
345 Potrero Ave. 
Sunnyvale, CA 94086 
(408) 738-4266 
Vestiglal-Sideband 
Filter 
Dear Steve, 

I am constructing a micro- 
computer systém using 
Motorola's 6847 YDG 
(video-display generator) and 
1372 TV Modulator. 


Motorola's documentation on 
the VDG 6847 interface is 
quite clear; however, I found 
the information provided for 
the 1372 and TV interface is 
too general, Specifically, the 
1372's output is fed into the 
TV set (probably to the 
antenna) with a vesti- 
gial-sideband filter. Can you 
tell me what this filter is? I 
would greatly appreciate it. 
Richard F. Man 

Medford, MA 


A television signal is gener- 
ated in a manner similar to that 
of a standard AM (amplitude 


modulation) sound broadcast, 
and the video signal consists of 
two sidebands and a carrier. To 
conserve spectrum bandwidth 
and to reduce the problems as- 
sociated with wide bandwidth 
transmissions, one sideband is 
removed. However, filters to 
completely remove this sideband 
(for single-sideband transmis- 
sion) must have a very sharp 
cutoff frequency and not change 
the phase or amplitude of the re- 
maining sideband, Such filters 
ave difficult to construct and ex- 
pensive. As a compromise, most, 
but not all, of one sideband is te- 
moved. This method is known as 
vestigial-sideband opemtion. 

A vestigial-sideband filter also 
removes second harmonic effects 
and other spurious noise. The 
output of the MC1372 is essen- 
tially a double-sideband signal, 
and the vestigial filter is used to 
"trim" the signal to fit the band- 
width of the television re- 
ceiver: . . .Steve 


High-Resolution 
Storage 


Dear Steve, 

We would like to know if 
anyone makes a video 
camera with interface that 
will let you copy records 
and files to be recorded on 
the computer disk for later 
recall and reproduction 
through a printer or plotter. 
We wish to reduce our 
records to a computer library 
with indexing capabilities. 
Eugene Manzo 
Miami, FL 


Many vídeo camera systems 
on the market allow image 
storage, but it is important to 
choose one with high resolution 
in order to store a cortplele page 
of text, The higher the resolu- 
Hon, the sharper the image and 
the greater demands on memory. 


For example, 1024 by 1024 pix- 
els would be the minimum res- 
olution, and higher values are 
preferred; but one frame at this 
size requires 128K bytes, 

Some companies making such 
equipment include 


Datacopy 

1070 East Meadow Circle 
Palo Allo, CA 94303 
(415) 493-3420 


Imaging Technology Ine. 
400 West Cummings Park, 
Suite 4350 

Woburn, MA 01801 

(617) 938-8444 


Eikonix Corporation 
23 Crosby Dr. 
Bedford, MA 01730 
(617) 275-5070 


Quantex Corporation 
252 North Wolfe Rd. 
Sunnyvale, CA 94086 
(408) 733-6730 


You might also want to con- 
sider using a laser-type videodisc 
with a personal computer to pro- 
vide random access. The major 
problem here is getting the in- 
formation onto the laser disc. 
Refer ta the fune 1982 BYTE for 
more information, , , .Steve 


VIC-20 Expansion 


Dear Steve, 

I have a Commodore 
VIC-20. Is there a company 
that manufactures an expan- 
sion module that would pro- 
vide a 40- or BÜ-column video 
output? 

Robert J. Kakoczki 
White Cloud, MI 


Quantum Data Inc. makes a 
series of cartridges for the 
VIC-20, among which is n card 
that will display 80 columns of 
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text, The card optionally features 
16K bytes of memory and a pro- 
grammable ROM socket. It 
comes set for 40 columns that 
can be displayed on a TV set. For 
80 columns, a change inside the 
cartridge is made. A video 
monitor must be used with any 
80-column display because the 
bandwidth of an ordinary TV ts 
not adequate. Contact Quantum 
Data Inc., 3001 Redhill Bldg., 
Suite 105, Costa Mesa, CA 
92626, (714) 966-6553. 

Data 20 Corporation also 
makes a set of cards for the VIC 
that includes a Video Pak 
80-column expansion card with 
additional memory end free 
word-processing software. Con- 
tact Data 20 Corporation, 23011 
Moulton Parkway, Suite B10, 
Laguna Hills, CA $2653, (714) 
770-2366. .. .Steve 


Volceprints 


Dear Steve, 
l am writing in reference to 


your articles in BYTE on 
voiceprints. I have been 
thinking along these lines in 
an attempt to build a system 
to help deaf people learn to 
speak. I think if you could 
display correct voiceprints on 
a monitor for the deaf person 
to duplicate, it would facili- 
tate their efforts to speak. 

I have an Apple II system 
and some experience in pro- 
gramming in BASIC. [ have 
heard some rumors about 
systems that have already 
been designed, but I have not 
been able to get any real in- 
formation. Do you know of 
anyone I could contact about 
this subject? Any information 
or advice on how to proceed 
would be greatly appreci- 
ated. It seems your work 
with voiceprinting could 
form the basis of a good sys- 
tem. 

Thank you for your con- 
sideration. 

Dale Sarver 
Ridgefield, WA 


Many companies are actively 
pursuing speech recognition, but 
l am not sure how many are 
using the voiceprint concept. 
Most are concentrating on the 
recognition of specific words by 
an unlimited number of users. 1 
am listing below some companies 
engaged in speech recognition. 
Write them for further informa- 
tion, . . .Steve 


Ben Franklin Industries 
Casey Creek, KY 42723 
(606) 787-5002 


Covox Company 
675-D Conger St. 
Eugene, OR 9402 
(503) 342-1271 


Excalibur Technologies 

800 Rio Grande Blvd. NW, 
Suite 2] 

Albuquerque, NM 87104 
(505) 242-3333 


Hitachi 
175 Crossways Park West 


Woodbury, NY 11797 
(516) 9217200 


Interstate Electronics 
POB 3117 

Anaheim, CA 92803 
(714) 635-7210 


NEC America 

532 Broad Hollow Rd. 
Melville, NY 1147 
(516) 752-9700 


Votan 

26046 Eden Landing Rd. 
Hayward, CA 94545 
(415) 785-8060 


IMSAI Repair 


Dear Steve, 

I have an IMSAI VDP-44 in 
need of repair. To have this 
done locally I need sche- 
matics and possibly an 
equipment manual. What is 
the address of the company 
that bought out IMSAP? 


8 and/or 16 Bits. 


A CompuPro Systems Center is much more than a computer store: It [s the first place to look for 
business, sclentific, and Industrial computing solutions. When you're ready for professional level, 
state-of-the-art microcomputing, turn to the professionals listed below . . . they're ready for you. 


ARIZONA Carmichael Mountain View 
Logic Systems ACC 
ee “ (916) 971-3133 (415) 959-4980 
(800) 528-3138 Chatsworth Oakland 
Priority One Electronics Track Computer Center 
CALIFORNIA (213) 709-5464 (415) 444-8725 
Bakersfield 
Creative Computing Services Hayward Peale toan nic 
(805) 325-8877 Byte Shop of Hayward System Interface Consu tants 
(415) 886-4732 (213) 454-2100 
ipei ar ae COUPER Pasadena 
rack Computer Center 
(415) B45-6366 Priority One Electronics IO TERR. 
(714) 680-1411 
Burlingame Petaluma 
Mentzer Computer systems Los Angeles Advancad Information Mgmt. 
(415) 340-9363 American Computers & Engineers (707) 763-7283 
Canyon Country (213) 477-6751 Pleasanton 
Creative Computing Services Gifford Computer Systems Best Computer Stores 
(805) 251-9877 (213) 477-3921 (415) 453-2233 
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Is it worth the trouble to 
fool with this machine? After 
numerous phone calls, the 
Closest repair available seems 
to be Computerland in 
Chicago. 


Microsystems magazine fea- 
tures advertisements by a com- 
pany that has teken over the line 
of IMSA! computers. Perhaps 
they have a repair facility to ser- 
vice your unit. Write or call 
them at 


IMSAI Computer Division 
Fischer-Freitas Corporation 
910 Sist Ave., Bldg. 14 
Oakland, CA 94621 

(415) 6357615 


As to whether it is worth fix- 
ing, that is a question you must 
answer. Weigh the cost of repair 
to your total investment. If you 
were happy with the unit before 
it malfunctioned, then repair it 
and keep going. If you were un- 


happy, here is the excuse that 
you need to buy a new one. 
Good luck. . . .Steve 


Protecting ZX81 
Programs 


Dear Steve, 

Ive had a Sinclair ZX81 
computer for about six 
months and have written a 


lot of my own programs. Is 


there any way to prevent 
someone from being able to 


display the listing of a pro- 
gram? That is, is there any 
way you can make a program 
on tape "run-only"? Any 
help you can give me on my 
problem would be greatly ap- 
preciated. 

Greg E. Sedbrook 

Del Rio, TX 


The easy way to protect pro- 
grams from being listed in 
BASIC is to have the program 
disable the LIST command. This 


is easy for computers that have 
the BASIC in RAM but very dif 
ficult if it is in ROM (like your 
2X81). Lam not aware of a sim- 
ple way to defeat this command. 

Writing your program in ma- 
chine language will certainly 
solve the problem. A BASIC pro- 
gnam can be written to give title 
and credits. Then call a USR 
command to run your ma- 
chine-language program. This 
will make it more difficult to 
copy... .Steve 


Getting Ready 
for April 15 


Dear Steve, 

I have a Timex/Sinclair 1000 
computer and would like to 
know if anyone has written 
a program for it to prepare in- 
come tax returns. I know it's 
been done for other com- 
puters. 

Also, do you know if any- 
one has written about con- 


verting Sinclair BASIC to 
BASICs used in computers 
such as the Atari and Apple 
II? 

Thank you for your help. 
Timothy Bartlett 
New York, NY 


I am not aware of a book writ- 
ten specifically to convert 
Sinclair BASIC 1o other 
BASICS. There is a book to con- 
vert between Apple, PET, and 
Radio Shack; but it does not 
mention your computer. A 
general reference for converting 
between BASIC versions is The 
BASIC Handbook by David 
A. Lien, published by Compu- 
soft Publishing. It describes the 
similarities and differences be- 
tween versions of BASIC, gives 
sample programs, and tells you 
what to do if your BASIC lacks 
a particular feature. It should be 
of great help to you. 

I have not seen an income tax 
program for the Timex/Sinclair 
1000. There have been many ar- 
ticles written for such programs, 


San Francisca 


Gifford Computer Systems 


(415) 391-4570 


San Leandro 


Gifford Computer Systems 


(415) 895-0798 


Computer House 
(415) 453-0865 


Santa Barbara 


Data Bank 
(B05) 962-8489 


Santa Maria 
Data Bank 
(B05) 922-1333 
Santa Rosa 


Matrix Computers 
(707) 542-0571 


Sunnyvale 


Pragmatic Designs, Inc. 
(408) 736-8670 


FLORIDA 
Brandon 


Micro Computer Technology 


(813) 685-7659 


Satellite Beach 


Binary Magic, Inc. 
(305) 777-70B0 


HAWAII 
Kahulul Maul 


Capacity Plus Computers 


(808) 877-3496 


ILLINOIS 


Athena 


Computers Pius 
(217) 636-8491 


La Grange Park 


Smail Business Systems, Inc. 


(312) 579-3311 
Skokle 


INDIANA 


Terre Haute 


General Software, Inc. 
(B12) 234-9421 


MARYLAND 


Bethesda 


JR Systems 
(301) 657-3598 


MASSACHUSETTS 


Boston 


New England Electronic Exch. 


(617) 481-3000 


(Please turn the paga) 


Lillipute Computer Mart, Inc. 


(312) 674-1383 


ompuPro 


CompuPro, a &ÜDBÜUT company 
3506 Breakwater Court, Hayward, CA 94545 
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so it should be an easy matter to 
convert one for your computer, 
One such article appeared in the 
March 1980 issue of Microcom- 
puting magazine on pages 
42-47. "Income Tax Consultant” 
by William P. Van Horn de- 
scribes a tax preparation pro- 
gram that can serve as a model 
for your computer. . , „Steve 


Appie Equipment 
and the 
Commodore 64 


Dear Steve, 

Commodore says that the 
6510 processor in its 64 is an 
improved version of the 6502. 
If this is true, can I interface 
the 64 to an Apple II expan- 
sion bus? If I do so, can I use 
Apple-compatible peripheral 
devices with it? If so, how? Is 
there any way 1 could use 
Apple II software? 

Joshua Putnam 
Burton, WA 


The 6510 microprocessor used 
in the Commodore 64 is an im- 


proved version of the 6502. It 
features additional input/output 
lines and shares the same in- 
struction set as the 6502. 
Apple-compatible peripheral 
devices, in theory, should work 
with the Commodore, but some 
significant differences must be 
addressed, 

1. Many Apple periphemi 
cards have an onboard ROM 
that contains software to drive 
the hardware. These ROMs con- 
tain calls to Apple routines in 
the monitor and other areas not 
common to the 64. Hence the 
ROMs may have to be changed. 

2. The Apple bus has some 
built-in decoding known as De- 
vice Select signals, which ac- 
tivate the card when a particular 
area in memory is addressed. No 
separate address decoding is on 
the card (usually), and you must 
add this to work with the 64. 


3. Apple uses a different 
phase of the system clock than 


the 64 (ġ 1 instead of $ 2). This 
may create some timing prob- 
lems on some cards. 

Each card must be considered 


separately for compatibility. It 


may be possible to create a 
universal Apple interface for the 
64, but an in-depth study of the 
software and hardware differ- 
ences is required. . . .Steve B 


In "Ask BYTE," Steve Clarca answers questions on any area of 

microcomputing. The most representative questions received each 

| month will be answered and published. Do you have a nagging 

problem? Send your inquiry to: 
Ask BYTE 


co Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


If you are a subscriber to The Source, chat with Steve (TEC317) 
directly. Due to the high volume of inquiries, personal replies can- | 


^» And Here. 


not be given. Be sure to include "Ask BYTE” in the address. 


Chestnut Hill 
Key Micro Systems 


(617) 738-7308 
NEW YORK 


Deer Park 


Datapro Systems, Inc. 
(516) 596-1311 


Staten Island 


John D. Owens Associates, inc. 


(212) 448-6283 
NORTH CAROLINA 


Greensboro 


General Semantics, Inc. 
(019) 288-1117? 


OREGON 
Portland 


TEXAS Coquitlam, B.C. 
Houston CSC System Center Ltd. 
Gifford Computer Systems (604) 941-0622 
paci THE PHILIPPINES 
WISCONSIN Quezon City 
Greenfield Corona International Inc. 
Byte Shop of Milwaukee 76-34-71 

sal ee LA UNITED KINGDOM 
Madison Swanséa 

(608) 2552525 a Comean Technology Ltd. 
CANADA 

Burnaby, B.C. 

Dynacomp Business 

Computers Ltd. 

(604) 299-3747 


Microwest Computer Products 


(503) 238-6274 


RHODE ISLAND 


Coventry 


Key Micro Systems 
(401) 828-7270 
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ompuPro 


CompuPro, a GO880UT company 
3506 Breakwater Court, Hayward, CA 94545 


Heart o TEXAS 


COMPUTER SYSTEMS 


Toll Free 1-800-433-5184 Texas 1-817-274-5625 


CORVUS 
HARD DISK DRIVES complete trom $1649 


Single and multiuser HARD DRIVES for all brands of computers 
One or several computers can share A HARD DISK. 


TR&-AD equipment comes with origina! ENT day Manu Ae hires Limihnd Warranty 


MODEL 12 and MODEL 16 


TCS DRIVE CABINE T i emeustrial grade heavy guage malal safety fused. and comes 


wath sold pisisd éaerndl connector with alinm cable MODEL 12. ! drive SCALL 
MODEL 12. 2 drives SCALL 
1 DRIVE in Cabinet 2 DRIVE Double Cabinet | TCS MODEL 12 version 2 Tandon dives (like the original) $2995 
40 Irach single sided $199 40 rack single sided $389 
BO track (dual sided 40 iack) — $299 S0 lrack {dual sided 40 tracks) $699 MODEL 16B...Support up to 6 users. Run your whole office with 
160 treck {dual sidad BO track $399 180 track (dual sided BO tracks) $799 hard disk capabilities for about $1000 per user! 
MODEL 168 1 arive $CALL 
1 DRIVE Double Cabinet Ünves in cabinels come assembled MODEL 18B, 2 dnves SCALL 
40 ack wg aa - 5259 ang epi myn power supply Order Model 12 and Model ae Accessories 
memory board (2 $629 
150 track (duit sided B0 trach) saan 12BK extra DE A. ae (RS) $269 
" E DRIV a n memory chips — $188 
ena NMICrORO!! Mulli-user Bage 
ARE DRIVES ONLY 160 track (dual ndeg BO track) $CALL Kenia Accounting Sofiware sa. 
40 irach single sided $165 B inch Shmbne sgLdbi soed SCALL Xenix Multiplan Spread Sheet Software $263 
BO tract (dual sged 40 track) SCALL Winchester Hard Drives 5 Meg $399 MtI/12 10 M15 mulli-user upgrade kit $1339 
DT t Video Termina! $629 
CALL IF YOU FIND A LOWER PRICE ON DRIVES M ODEL IV 
MODEL IV, 16K Cassette $825 
MODEL IV, 84K, 2 dnves, AS-232 &CALL 


Model Ill Color Computer 


All Radio Shack equipment Is shipped irom our store 
| in Brady, Texas 


PRINTERS TCS Model IV, 64K, 2 Disks 


PRINTER CABLES AND 


IL j ' | INTERFACES AVAILABLE 
STA Call tor current pricing 
| ~ PRINTERS 


Hard Orives supporting both DOSPLUS and LDOS 


5 Megabytes of storage $1390 15 Megabytes of storage $1990 
10 Megabyles of storage $1690 20 Megabytes o! siorage $2490 


Systems come with 180 Oay Warranty 


$1499 pence $1699 


Wilh standard 40 track g-23 With 2 dual headed 40 
double density drivis a track double density drives 


r 000 byles Over 730.000 bytes 
* 100- 120 - 160 CPS * Super Scnpt-Subscripi Enhanced Mode! IV Opsrating System Enhanced Modal (V Operating System 
" * Un un Fully assembled and tested systems that are sollware compatible and functionally 
. D e '- -— " Seal d Doublestrike identical io Radio Shack unis soki at computer stores for Shundreds more 
" 9X9 Dot Mairix * $,6, 8 1/2. 10, 12 and 17 Pitch * CONTROLLER BOARDS are Mgh quality double sided epoxy boards with gold 
> Trus Decenders * Programmable Line Spacing plaled caniacis 


” POWER SUPPLY is the finest switching (ype available 
" MOUNTING HARDWARE includes power and dats cables 
" DISK DRIVES are Tandon ine same ones used by Radia Shack 
40 track double density with s 5 mill.aecond stepping rate 


TCS MODEL Il! DISK EXPANSION KITS 


* High Res-Bi! image Biock Graphics — " SIX (6) MONTH WARRANTY 


GEMINI 10X (9 Inch Carriage, 120cps) Friction and Tractor ...$CALL 
GEMINI 15 (15 Inch Carriage. 1000ps) Friction and Tractor... S CALL 
GEMINI 15X (15 Inoh Carriage, 120aps] Friction and Tractor .. SCALL 
DELTA 10 (10 Inch Carriage, Y60cps) Friction and Tractor SCALL 


STAR Printers can be interfaced with most computers on Ihe market today, such as i he aoe San punon ee e a D 
Appie if tle III / 16M PC / Osborne / Heath Kit HB9 ? TAS-80 Model I H Hi 4 12 16 100 3 Conmrolle Power Supply Hardware, two 40 track Tandon Drives $598 
Zenith 289 290 Z100  TI98/4A / Kaypra / Atan 400 800 » Commodore 64 Vic 20 Ja Ait 3 but with two BO track drives (dual sided 40s) $78! 

CALL FOR OUR LOW PRICES Jb Kil three but with two 160 track drives (dust sided BOs) $959 


TCS MODEL IV DISK EXPANSION KITS 


11 Controller Power Supply Mounting Hardware, one 40 Trach Tandon Dre $479 
t2 Controller Power Supply, Maunting Hardware, two 40 Track Tandon Drivas $649 
12A Kit 12 Bul with two BO Track Tandon Onves £625 
12B Mit 12 but wih two 180 Tract Tandon Onves taig 


Smith-Corona' 'T'P.] 


LOW COST LETTER QUALITY DAISY WHEEL PRINTER 
Your choice PARALLEL or SERIAL Interface 


List Price $895.....5489.....SCALL DAVONG HARD DRIVES APPLE DISK DRIVES 
—'—À UE... — RNC o IBRDP 5 Magabyles ol siorage irom $1255 High "dai dives — 
TCS hae the LOWEST PRICES on IN-STOCK PRINTERSI 10 Megabytes of slorage i oe onty $229 
15 Megabytes o! storage SCALL Totally compatible with all appia sofiware 


DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 


Networking systams for multiuser hard 


EPSON RX/FX SILVER REEO BMC (16cps! disks Tape and cartridge bagh up systems 

C ITOH 85 0/TEC/PMC BROTHER/COMREX/BMC (16cp1) are also avaiable for IBM PC APPLE! and CA L L 
DMP 100 OMP 2100 (160/wp100cps) APPLE Iii 

OMP 200 RS DAISYWHEEL t! (40cps) 

DMP 400 DWP 410 i25cpe) 

OMP 500 C ITOH F-10 (40 CPS) 

rr tans E Heart or TEXAS 

Al 1- NEC 771 ea Oo 

CENTRONICS 152/353 e ” i 


TES COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 


Toll Free 1-800-433-5184 Texas 1-817-274-5625 
Circle 445 on inquiry card. 


OKIDATA 


320K Byles Tandon Disk Doves STALL 
QUADBOARO 64M - 256% memory clock seral parai $279 
BMC AGE Ulita H; Res Color Mondo: 5448 
HARD DISKS trom $1290 


| 


"A 


Um 


ESET) 
T 


hU w  & $& $ $ $ 9$ 


910. Ttt +e ret 
OU 5 ich pcasensesve a s- - 9689,00 


$25....... k + 


p30 fant mak § 4$*0$6bsed- $938.00 
970 4 Tee? Tee yar eT mpa +e -CALL 
COMPUTERS 

BOOA ..... t a €» LE 51299.00 
B02... Sad Geer age i19]sbicv 88 28BB.00 

———— JE atn] 
BO2H..... THEN LILEGC 
GDID. ... isecen am $4909.00 
816/40, , —' $9199 00 
1602 i aa " . -83399.00 
|o —— S 


= 
SE YS —  — 
——— 


TERMINALS 
... 8550.00 


| 5728.00 
a+, -8719.00 


Pens Cena oy a F 


AA F t 


MODEMS 
SAVES 
Braet woe ca es pamy 
Smart 1200 {12700 Baud} 
Chronograph.. bol) epee 
Micromodem !00...... -. 
Micramodem Il.. j 


.$219.00 
$538.00 
$199.00 
-3308.09 
$279.00 


Mieramodam lí [with len]... 5299.00 | 


Smar Com if ... .. - £90.00 
Smènn 12008 s wen $449.00 | 
NOVATION 
PCat ia eesi er eet » SN19.00 
Cat... r tm f ILTT v7 _- $144.00 
GCal «© 25 a 5159,00 
103 Smad Cast . -.. .. ..£189.00 


Appia Cat li a4 seediteouseses 279,00 
103/212 Smart Cal ..--.....9439.00 
212 Apple Calil.. ..... ... 5809.00 
Appla Cat ii 212 Upgrada.... $302.00 
ANCHOR 
Mark I(RS-232).. . ., 
Marth. H UAtarni). Eve apii E ca NEUE 879.00 
Mark Il (T..] 89)... ..0. ...$109.00 
Mark IV (CBM-PET) .. .. . $125.00 
Mark V (Osborne). 221, 895,00 
Mark Vt ((BM-PC] à B179.00 
Mars Vil {Auto Ana/Auto Disi) 8119.00 
Mark vili 4 + [IE .52698,00 
TRS-60 Color Camputet -$09.00 
9 Volt Power Supply... .$9.00 


$79.00 


HP a1cv...3208.00 
er "HE. 2241242520) 72 449 B.OQ 
HP4dC oee uuu s. $14B.00 
WP TOC semin 00 arap aaron $52.00 
HP VIC, tom + 909.00 
HP 12C rir cre o 9832.00 
HP 14C PRESET ESS -. 892,00 
HP IBC onar ul eee... 89200 
Fat HP41/41CV 


MPIL Module, .. + 599.00 
HPIL Casatie or Printer .. $359.00 
Card Raasder.. + Ago" oe 8144.06 
Extended Functions Module. $64.00 
Time Module . . . ... $64 00 


ZE 


por. $1369.00 


HE... s o $1640.00 
"E-3..... - .. $2399.00 
UE-... a E3199.00 
PC-E í sooo $1579.00 
&PC-1 whee ial 2389.00 
"6-2, 1 lect fet che .$2755.0 
PC-XL , wi .$2589.00 
1620 .,.. .. -- ory 3599.00 
1895 ,.— + . .. $5499.00 
IMMO . as. ia $6499.00 
Cyma Software = , 1 oy» a CALL 


MONITORS 
AMDEK 
3006 3*591 èr k LEE] .$149.00 
3O0A . . T4 -..-415$89.00 
330A " «ime 1 DB.OD 
Cottae l. mt- -2 as ass ....$278.00 
Color iplus — .. $299 00 
Cotoe H.... .. ., .-...,.$389B.00 
Cotar iM " ,$349.00 
Colore (Vas, a su. a: 2. -$098.00 
UBI 
1,9" G.. os - . $895.00 
e2,127G . Tm £119.00 
PJ 12" A 2. 2. -- . $155.00 
Pid. Q^ À,. .. oe os -$130.00 
1490 Color ! |». 8209.00 
ZENITH 
ZVM 121 .. i sii -iz .— .. 996.00 
Z'1 Terminal) sss: a 0o $368.09 
EBNcC 
127 Green $3774 ^ a t . 885.00 
9197 13" Color 35 | $299.00 
TAXAN 
12 N Green. oos + $129.00 
12A Amber , ' $139 00 
PANASONIC 
TH 120 Hi-res. Green.. .$1598.00 


CT 160 Dual Mode Colne. .$208.00 


NEC 
J8 1280... . seier  ..$118.00 
JB 1201 . » e + $140.00 
JC 1212 , | » « $298.00 
JE { 2-202 & DDE i 1 , ,$299,00 
dc 1203 TP .$4868.00 
GORILLA 


42" Green "-"AwWY »«»»sa r. BBO.OO 


M J TI-4O0 


"Mí com PACT 


$219 


TIMEX - 
SINCLAIR "309 
1000 


16K Memory " (| $44.95 
*040 Printer . ae ser se $99.95 
¥u-Caic ear t tte b d 1 41 7.95 
Check Book Manage .. -- 943,95 
Organizar —— Áo 
Budgeter «s ws ae 213.95 
Stockh Optian.. . 814.95 


1 
Loan È Mortage Amorizer... 812.95 
Mindwara Printer .. It 499.00 


In NV call (7OS8)5SBB-56854 
Dept.901 , P.O. Sox 6689, Stateline, NV 89449 


No risk, no deposit on C.O.D. orders. Pre-paid ordera recaiva tree shipping wilhin the UPS Continanial United Sigs with no waiting period for certilied checks oF 
money orders. Add 3(minumum $3.00) shipping and handling on all C.0.C. orders and credit card orders. Larger shipmanis may require charges. NV and PA 
residents add selec tan. All ers subject to availability and prica change. MOTs: We stock manul&cturar's and third party satiware lor moat all computers ae the 


market, Cali today for Oui mew catalog 


COMPUTER 


y 


NEC 3GSOPAINTEA... 5175B4 


PERCOM/TANGOM 

DRIVE 

BU" 320K Flopoy ... . » $279,00 

10 Mag Hard, . .. ..,... $1495.00 
ARDEK 

310A Amber Monitor , . ,. 5169 OQ 

DAY 100 Plotiear ... .. .. -2509.00 

Calor lH... . * 1 s+ 5499,00 

AST 

Combo Pius . . 4 + GALL 

Mega Plub , Voor 505 

Maga Pach TET .CALL 

HO Plum... er . -r -ra CALL 

PAOFEBBIONAL 
SOFTWARE 
PE Plus Word Processing — $319.00 


MICRO PRO 


Word Star‘Mail Marge . -$319.00 
tnioSi! at L ' b bs 3 299.00 
Spali Star r vr -ri vr 8159.00 
CaMlfS am. u., 24452248. 1. $459.00 
MICROSTLPF 
Crossinth. ... .. ..... #349 00 
MICROSOFT 
Mutli plan. P ee ,5199,00 
ABRHTON-TATE 
D-8as8 1). .. .. ..... .. .$418.00 
ius 
Easy Woeter li TT ; $209.00 
EssySpeller i Tl 3120.00 
EssyFie) . s ^» « 1 $929.06 
CONTINENT AL 
BOFTWARE 


tetCtase Mall/Facm Leiter , .$89.00 
Tha Home Accountant Plus 5109.00 


BYNAPSE 
Fite Manpgar.. $5 waite T" SI 19,00 
LOTUS 
123 dr 058503 8 nay B368.00 
PFS 
ARPLE IERA 
Fila £898.00 1958.00 
Rapoart $89.00 $85 00 
Graph 485 Oo $99.00 
Wriim nim $929 od 
KAAFT 
IHM Joystick , ms 6 1 -355.00 


IBM Paddies . . ... ...$39.00 
Cu AO RAM esetere GALL 


PC-1"500A 
POCKET 
COMPUTER 
$169.00 


PC-4 250A. káàédvua |l. 1: 1- N» [nj 
125 Printer/Micro Caxseite. 3129.00 
150 Printur/Ploruae/Casaette... $172.00 


151 4K AAM... oo a .555.00 
152 Cesssite Recorda: . ,.$52,00 
155 AK RAM. 4 + e. 94,00 
158 BK RAM Battery ,.. £129.00 
181 16K RAM 0, | |, .$139,00 


Circle $6 on Inguly car. CGOmputer mail order west 


= BOO- 


ORDERS ONLY 


648-3311 


Order Status Number: 5B8B-5654 


: — n 
a 


BANYO 
MBC-S55 . .. ........ S785 00 
MBC-1000 be wt 3 eve $1596.00 
MBC-160 Drive. . .. ..... $538 00 
PRS50Q Late GualtyPonter . $682.00 
PRINTERS 
EPSON 
MXBO FT. M100 .. ..... .. CALL 
RXBO. »arkatite dad ye CALL 
FAGO, FK1DO . ...,.. 42 os. CALL 
OKIDATA 
B2, B3, BA. .. pasi a oe CALL 
82. o — H 4 4 wr CALL 
BTAR 


Ble OÜ EE 8189.00 
Gamin! 10... — -,, .. .,. 8289.00 
Gemini 18.... L4 k LI $479.00 
Serial Board i.. uu. -. 2. -$275.00 
SMITH CORONA 


TRI Lid Lhd aed irc cee. OED 
TRE. o ue oL ee REL 
Tractor Fund... , ,.5129.00 
CITO 
Gerlla...... T T $209 00 
Prowrilec B51DP dame = ++ S379.09 
Prownler 1550P .,.. - 8689,00 
Sia rwtitet F10-40P te te $i 146.00 


Printmastar F10-55P .. ..81569.00 
Tractor Food e+ hibld-b d bustum o $*09.00 
DIASYWAITER 
2000 Letier Gyatity. ...., $4149.00 
4500,... "NEW" ,,... tA Y L 
Tractor Fead ssie s. 9108.06 


DiIABLC 
620., [IEEIIEZIEIDI pntg pta, £943,00 
610 Anas | as aj 1 1788.00 
IOB 


Gail for ALL Configurations on 
105 PRIEM PAINTERS. 


NEC 
8023. t esė t LEOTE] pene. 999,00 
Tr 10/7T30... ... oee aa ..82148.00 
3510/3530.. - ETITTTI| "M i 549.00 


C4ELES & CONNECTION 
PRINTER CABLES 


Aisti lo Parallel $29.00 
Atari lo Beral.. —Ó' $29.00 
Apple to Parse — , $58.00 
Apple ta Parpllgl/Graphire. . 898.00 
Áppie lo Serial _... .. . ..259.00 
(GM ia Parallel . 1315.00 
Parailia] ta Paraliakl. , «+: — BZ8.00 
Serial lo Sariel |n», SEU.OO 
Grappler Plus ' 1 #978 RO 
PKASO ... +: -e + -: -9139.00 
Altar to Modem Cabdie,, ... $20.00 
CBM G4 in IEEE Goad. . 4793.00 
Apple SO Column Card. 3149.00 
CBM Pal to Paraligi .... , .S99.00 
COM Pet tà Serin] |. . =: £89.00 


READY FORMS 
ord Address Labals(Tract.Faed)..$9 95 
15" Repot Papari Tract Feed) -. $24.95 
"Bink Wht Paped(Tract. Feed). -$19.953 


"a, Gi a, a, S X 4$ m 9 4 i a ee OO ee” 


SSX AAW »>°*nRhH, Y 
computer mail order 


= FRANKLIN 


ACE 1000 Color Computer 
E1100 Drive å Cover tor ACE 1000 
E 1200 Computer with Disk Orive 
E PRO PACK: 

ACE 1000, Oisk Drive, 
80 Column Card, ACECaic & 
ACEWriter li 

MICRO-SCI 

Apple & Franklin 
FPF Ee Oe 17 SEDO SOA teat .. 4249.00 
. $349.00 

0 Weedenerts +abetane t . 4459.00 
amroller,.. — ...-.. ree 979.00 
Controller E robam otadia . $69.00 


RANA 
I (Appia/Pranklini , . $279.00 
I! (Appie/Franklin)........CALL 
Il (Apole/Frenktin}.......CALL 


oe pře~v fem ed eee 


VIBICORP 
OR APPLE. IBM & FRANKLIN 
MR. uou ere-ren S169 00 


it... LI] 4 * * .8189.00 
"^ot wen -] 4 IRL zis $159.00 
emm... 48 be ot b e .$59.00 
end/Plgt . ... ... .. -$228.00 
&hedule...... .... .... 9229.00 
AopfPism.... .. e 8189.00 
aic (Apple. CEM, IBM). ,.$179,00 
orp prices (or ISM may very atightty. 
Ls 
or Partect Apple. ... ..8109.00 


Partact Apple ., ...875,00 
AXLON 
e/Frankiin 128K Ram ...3299.00 
e/Frankiin Gam Dish ..8729 00 
MPG 
Rak (3 25K Non Volitarg) . .. 9849.00 
JOYSTICKB 
Wico 


HCR iposeroinae o 1 sara 821.95 
Dus Red Bahl... TIN) $23.95 
ir Grip ssdecsasvesieuaeseciilul 5 
a Way Deluxe... .. ...,.9$22.95 
‘iC Teachball.. .. ,.934.95 
8 Trackball T] TTITT TE $59.95 
KAAFT 
Single Firb.......0 +. - 813.00 
Switch Hitter...,...-....$16.06 
2 Joyatich $*4€5b54t^5a4 ^. 2464,00 
a Paddles .$39 00 


APPLE/KERAPNKLIN 

apititar.....,... EII PER is 
eR Grew Water ***94424 $56.00 
£: File...... wren egeyoge -- 088.00 
OMG nee 265222: Ot 709.00 


3USOD..oeeiasioooosoos s DAD. O0 
ssi Amazing Thing ......$28,00 
Bf Se 0100.00 
thoma 40,.......... ....819.00 
«adiing... ooeotoe “ae ,535.00 
fa: Report iiio isa 859.00 
ori HE Liao 25 52, 29.00 


rogger.. otn ata .$24.00 
acamahler ......sses $^». $24.00 
nooper Troópe #1...... 8323.00 
stia Drawing.... nr ...835.00 
aatia Wollenetine.......$24.00 
fayout Ace ee ee Co 8259.00 
anyon Banas 819 00 


andits. ^24» POOP OBE OSE +e .$26,00 


Cr commodore 


CBMG4 .... S229 


VIC 20 .,..».. B99 
CALL ON 
Executive 64 Portabis 


1520 Color Printer/ Picker ..8160.00 
1425 60 Column Prieter.,.. $219.00 
001 — E .$3*9.00 
1530 Datasstta .......... .... 989.00 
184) Single Dish Drive ....3249.00 
1600 VIC Modem.........., .859.00 
1650 AD/AA Modem ....... . 889.00 
1709 14" Color Monitor.. .9249.00 


Pet &4 oa 2942954904569 088 5224 0 20 8.20 


Pet 4032 .....,... cose. BAal.00 
CRM 8032...... t 262255248299. 00 
Super Pel teaciaeh sj 92) ...8999 00 
B128-50 seca ore [ITIEIEI .$769.00 
BX256-BO 1255856502251 oe $968.00 
2031 38690094064 4960*9 00856044 . $299.00 


4040. ccce eio Pewles -s . 8699 o0 
c ——— $949.00 
8250 ...,.. pea .. zo ..$11!99.00 
9060 ent septett oF so ee $1980.00 
9090 ... 2 prep tne mee o ...82190.00 
40223....5 PIE) [XII -1--,8379,00 
E400 . ' $1382.00 
64K Upgrade , saus ae 

Spell Masier «noce oen 
Z-BHam.,.......r0 Li 


eon. $209.00 
.$129.00 
CALL 


Tha Manager. 
Soit Rom mt €RFBBRBEPT BHaE ee 
Jineamn.. bite (ves jearen Fea] «4 | 


PROFESSIONAL 
BOFTWARE 
Word Pro 2 Pius... ...... ..$159.00 
Word Pro 3 Plut. sss.. gss $189.00 
Word Pro 4 Pius, ......... $279.00 
Won$ Pro 5 Plug... $279.00 
InfoPro ......... ss sa $179.00 


Administrator BBATSFO REST ED: 2399.00 
Powmr..... tea lun MAR). .- 879.00 
Word Pro 64 Plus,....... .... $65.00 


CAROCO 
Light Pen eese sooo toss. 832.00 
Cassette Intarfaca ....,......829.00 
Parallel Printar interface..... $69.00 
4Siot Expana. inlarface(20). $127.00 
6 Siot Expans. interlace (20}...379.00 


ATARI 400 


S29 


when purchased with 
package se shown. 


101D Program Recarder ....374.00 
1020 40 Col. Printer/Plotter .$249.00 
1026 80 Col. Printer...... ,.$449.00 
1027 Lettar Quality Printer .. $299 00 
1050 Diak Drive... seo sono .$379,00 
846 interface 2849466: wo fas ,- $189.00 
1030 Orec! Connect Modem... .CALL 
CXx3i0 Paddies AEETI EET Ad .81 2.00 
CX40 Joyaticn ....... ........, 88.00 
CXx42 Ramote Joyitick,........ CALL 
CX7?7 Touch Tablet .... .....860.00 
CRGO Trak Bal) .. K*t4**»^»*29692€* -848,00 
CES Keypad Gas ssapeef bad -8108.00 
CX418 Home Manager,,.., -269.00 
CX4BB Cammunicator ih.. .$220.00 
KX7O086 Atar Accountant., 6209.00 
KX7101 Enlariainar değilse! « 388.00 
€K7102 Arcade Chamo,... .375.00 


ALIEN 
Atari Voice Bos ..,..,-. . 8819.00 
Appia Voice Box ioo, 8148.00 


MEMORY 


Anion 32K Aam eoe vy, £5986 00 
Axion 48K Ram... . 599.00 
Axion 126K Rem..... -.. ..8298.00 
Intec 32K Board.. ......... $59.00 
Intec 48K Goard.... .. .... $85.00 


Intec 84K Board (400 oniy)... 869.00 
intec Raai Time Clock s... ..839.00 


INNOVATIVE CONCEPTS 
Fip-n-File to tsDE dee poe ET 1. oo 
Fiip-n- File BD i-i wnt Keatesd= $19.00 
Flip-n- File 400/800 Cart .... $19.00 


C.M.O. TOP 80 


CEN ea 
1. Word Pro tac aos sh 8e heonisa ,.88085.00 
2. Jumpman........- 829.00 
4. Gord (20/84) ,.......... s 814.95 
4. Microspec Oats Base 64 ...669.00 
5. Logo 64............. """^*-99 $39.00 
6. Microapec Gen. Ledger 64. ..678.00 
T, Dark Wi... cca eee eee ornai $29.00 
B. Frogger (64) ............ ++. 823.00 
9. Quick Brown Fox (20/64) ,..$49.00 
10. Shamus i.-;p00+--. 2s... 829.00 
11. Qepabbirem, 22... ccc ces eee 8528.00 
12. Aasembler Bá sos sacoss 4. $14.95 
13. Zork | AR—— OB | 
t4. 3-0 HAR IIEENIIEIIMILEIII ,..814.00 
15. Protector .......-...:..,..832.00 
16. Brarcroma ..... eoe 
17. Easy Mail 84 ........... - 014.95 
18. Grave Robber ......,..... 811.00 
19. Wall Street — LCS ns) 
20. Trash MAN aanaeio 5.932.000 


computer mail order GABE co vo inquiry card. 


ATARI 


1. Donkey Kong .......-.-.-.-839.00 
eo. MER $29.00 
4. E.T. Phane Home .........839.00 
4, Miner 20496! ..,........... $35.00 
8. Dig Dug.. ond deve doe TOUT $33.00 
6, Chopuner.. ..-.--.--sccere $29.00 
T. Donkey Kong, 4d cee ress In $39.09 
8. Canyon Climber ........... 825.00 
8. Snooper Troops 82 ....... $34.00 


10. Word Wizard ....,......- $59.00 
11. Picnic Paranols .......... 834.00 
42. Jumpman sare ... $29.00 
13. Shamus doneareccany eee GG, DU 


14. Letter Perfect... ...... ,.$8109.00 
18. File Manager 800 .,......869.00 
18. Praeppie.........ss "hkettt'. $34.00 


17. Atro Chase ....-....9. ..825.00 
18. Blade/Ginck Hale........827-00 
1B. Pac Man......---.-...+.-- 833,00 
20. Baja Guggies.............828.00 


ORDERS ONLY 


In PA call (717)32 7-9575 


APO & "PO: Add minumum $5.00 shipping and handiing. 


pe AÁ3ÍP)O039]" BO S UE AE AE NU ES MU GP P FT I P GP GP dP dP JP dU dU P dP GS JPÉÁ SS JPÉOG GODS 


800-233-8950 


Order Status Number: 327-8576 
Dept. 903, 477 E. 3rd St, Wiliamaport, PA 17701 


INTERNATIONAL OR OSRB: Ail shipments outside the Continenial United States musi be pre-paid hy cartified check only. Include 3% (minumum $3.00jahipping 
and handling. EOUCATIONAL CIGCOUNTGE: Additional discounts are avaliable from bolh Computer Mall Order locations to qualified Educational Inetitutions 


ATARI HOME COMPUTERS | 


TS our FINAL PRICE after REBATE 


ATARI 400 & 410 Recorder Package 


YOU PAY 3179.00 

You Get ATARI REBATE $50.00 
YOUR TOTAL COST $129.00 
Retail Value of ATARI 410 $100.00 


Net Cost of ATARI 400 $29.00 
CALL FOR PRICING ON 
THE ENTIRE ATARI XL LINE! 


MIU 
E dH 


P oor 
Es Fog yt 


DISK DRIVES FOR ATARI 
ATBE-B1.... ..,.---2.... 9369 00 
ATBÉ-ATl. .. uer... S209 00 
ATBS-82... rweqhecles * -9 $569.00 
ATBO-St PD................. 8409.00 
ATES- S2 PO 2l mv d ^. . $8629.00 
AT88-DDA . .corccecccvae +a .$139.00 
ATAM-S1 . asrepectssirei-r~ 8579.00 
AT44-82 oo sr osse rio, 9959,00 

TEXAS INSTRUMENTS DRIVE 
TX $9:81 se ben fund tas peateed ee, OD 


RANA 


FLOPPY DISKS 
MAXELL 

MO-t ee». fad peacccne- teens -- OO 

MD-2.... teriae sabs so cues so o ASOD 

FD-1(8") s" 4&nnalne scies cs. -040.00 

FD-2(8" OD} peesrseneceesseces DOO. OO 
ELEPHANT 

$V." SS SD dé»0«phbéróQevoatem . 848.95 

SVs" BS UD .....-  ....$24.98 

SY," DS oo ITTTTTITPIITIT. (5829.95 
VER BATUM 

5," 55 DD "TITTTMTPETMTETM Mae. 

ay" pa 00 kpt hqe— een eee ere 338,00 

HEAO 
Disk Head Claaner s,s... s. 814.96 


21. Crush. Crumble & Chomp.. $24.00 
2. Wnyout beets totoon see bus .827.00 
23. Zork tI... jaa... 820.00 
24. Vistcolc =- - 64 TbM +: £159.00 
25. Mari Writer... ..3579.00 
26. Three Littie Piga ...... .525.00 
27. Upper ReschesolApeha, . 816.00 
28. Starbowt Football ... .324.95 
29. 3ib8 ..... .. ....... .878.00 
30. Protector wes srereue ser e $34.00 
at * Frogger. srivvt woh epeheetr $45.00 
32. Lunar Leeper, ay à «ou, 824.00 
33. Wizard of Wor. .., ..... 834.00 
34. Kindercomp.. ..,-+, o: 8521,00 
35, Moon Shuttle .,. e... 822.00 
38. Homs Accountant .......855.00 
37. Temple of Apaha:, ,.,.829.00 
38. Spell Wizard soci orte co $39.00 
28. Nautilus .. ... | . -826.00 
40. ORüey's Mine.....,... ..822.00 


DESEE] 


* 
. 
- 


Event Queue 


September 1983 


September 
Continuing Engineering Edu- 
cation, Washington, DC. 


Two of the courses offered 
this month are "Program- 
ming in the C and Unix Envi- 
ronment” and "Graphical 
Data Analysis." Fees range 
from $625 to $855, For a full 
schedule, contact Douglas 
Green, Continuing Engineer- 
ing Education, George Wash- 
ington University, Washing- 
ton, DC 20052, (800) 424- 
9773; in the District of Co- 
lumbia, (202) 676-8512. 


Sepiember-Ociober 

Computer-assisted Manual 
Writing, various sites 
throughout the L.S. This 
one-day seminar is designed 
to teach attendees how to 
produce good software man- 
vals. The sponsor will dem- 
onstrate a software package 
for automated documenta- 
tion development called 
Manual Maker. The fee is 
$195, For further informa- 
tion, contact Promptdoc, 833 
West Colorado Ave., Colo- 
rado Springs, CO 80905, 
(303) 471-9875. 


Seprember-Noueniber 

Computer Showcase Expos, 
various sites throughout the 
L.S. This popular show will 
bring together hardware and 
software manufacturers, 
dealers, and consumers of 
small computer systems. For 
further details, contact the 
Interface Group, 160 Speen 
St., POB 927, Framingham, 
MA 01701, (800) 225-4620; in 
Massachusetts, (617) 879- 
4502. 


Septamber.Naveinber 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Hands- 
On Pascal Workshop," 


"Structured Design and Pro- 
gramming,” "Software Proj- 
ect Management," and "De- 
fining Software Require- 
ments, Specifications, and 
Tests.” Fees range from $695 
to $845. For information, 
contact Ruth Dordick, Inte- 
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(213) 450-2060. 


September-Decernber 

Intensive Seminars for Pro- 
fessionals, various sites 
throughout the U.S. Elec- 
tronics magazine, a McGraw- 
Hill publication, offers semi- 
nars in management and such 
technical areas as speech rec- 
ognition and synthesis, con- 
trolling electromagnetic inter- 
ference, fundamentals of 
computer graphics, and mi- 
croprocessor interfacing. In- 
house presentations can be 
arranged. For a descriptive 
catalog outlining seminars, 
locations, and fees, contact 
Irene Parker, McGraw-Hill 
Seminar Center, Suite 603, 


331 Madison Ave., New 
York, NY 10017, (212) 
687-0243. 

Seytember-Derember 


James Martin Seminars and 
Seminars of Excellence, 
various sites throughout the 
U.S. and Canada. For a 
brochure describing these 
data-processing and com- 
puter-related seminars, con- 
tact Technology Transfer In- 
stitute, 741 10th St., Santa 
Monica, CA 90402, (213) 
394-8305. 


September-December 

Seminars for Professional De- 
velopment, various sites 
throughout the U.S. Datapro 
Research Corporation offers 
more than 35 professional de- 
velopment seminars in such 
areas as personal computers, 
data communications, sys- 
tems and software, and office 
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automation, Complete put- 
lines and schedules are avail- 
able from Datapro Research 


Corp., 1805 Underwood 
Blvd., Delran, NJ 08075, 
(800) 257-9406; in New 


jersey, (609) 764-0100. 


September-December 

Software Workshops in 
MMSFORTH, Boston metro- 
politan area. These work- 
shops are public versions of 
the professional training 
Miller Microcomputer Ser- 
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd., Natick, MA 
01760, (617) 653-6136. 


Septentbyr-January 1954 
Technology Opportunity 
Conference, various sites 
throughout the U.S. This 
conference series focuses on 
the convergence of optical- 
storage, videodisc, and com- 
puter technologies. For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 


Septenbar 11-14 

The American Data Services 
(ADS) Users Seminar, Mar- 
riott Resort, Lincolnshire, IL. 
This seminar focuses on the 
ADS inventory-management 
System. A procedural cost 
system for hospital depart- 
ments will be introduced. 
Contact Sharon Spencer, 
American Data Services, 
Suite 210, 900 North Shore 
Dr., Lake Bluff, IL 60044, 
(312) 295-6850. 


Sepiember 12-14 

Discovery '83: Computers for 
the Disabled, Leamington 
Hotel, Minneapolis, MN. 
This conference provides a 
forum for learning about ad- 


vances in computer technol- 
ogy that combine special edu- 
cation and vocational reha- 
bilitation, Papers, work- 
shops, demonstrations, and 
product exhibits will be fea- 
tured. Further information is 
available from the Office of 
Continuing Education, Uni- 
versity of Wisconsin-Stout, 
Menomonie, WI 54751, (715) 
232-1167. 


September 13-15 

AUTOFACT Europe Con- 
ference and Exhibition, 
Palexpo Exhibition Center, 
Geneva, Switzerland, This 
conference, cosponsored by 
the Society of Manufacturing 
Engineers (SME) and the In- 
stitution of Production Engi- 
neers of London, England, 
will focus on the technologies 
of automated and computer- 
integrated manufacturing for 
European production, Tech- 
nical sessions wil] explore 
both theory and applications 
strategies. A complementary 
products display will be fea- 
tuted. Contact the Society of 
Manufacturing Engineers, 
Public Relations Department, 
One SME Dr., POB 930, 
Dearborn, MI 48121, (313) 
271-0777. 


September 13-15 

Midcon/83 and Mini/Micro- 
Midwest/83, Chicago, IL. 
Topics on the professional 
program include computer 
simulation, energy manage- 
ment, laser applications, and 
printed-circuit-board tech- 
nology. An exhibit area is 
planned, For further informa- 
tion, contact Electronic Con- 
ventions Inc., 8110 Airport 
Blvd., Los Angeles, CA 
90045, (213) 772-2965. 


September 13-15 

Peripherals '83, Moscone 
Center, San Francisco, CA. 
Full details are available from 
Cahners Exposition Group, 
Cahners Plaza, 1350 East 


MAIL-COM Software 
Eliminates the 6 

.. Costlliest Steps of 
Business Mail Preparation 


1. No More Addressing 


2. 
3. 
4. 
5. 
6. No More Drop Offs 


- Presenting E-Com. 

Last year the U.S. 

x Postal Service quietly 
announced E-Com, 


aah, ering pene 
equipped persona 
a N computer users to 

NSE bypass costly manual 
—— — — ——- mail preparation, by 
electronically submitting their mes- 
sages and mailing lists directly to the 
Postal Service via modem. 

This high speed computer originated 
mail arrives at its destination within 48 
hours—often less—in an attention- 
grabbing blue E-Com envelope. 


Announcing MAIL-COM. 
Only from Digisoft Computers. 


MAIL-COM is powerful software you 
can use with your panne computer to 
access E-Com. With your personal 
computer, a modem and MAIL-COM 
you can send from 200 to 2000 letters 
per hour for just 26€ each. Typed, 
addressed, folded, inserted, sealed 
and delivered. Complete. 

MAIL-COM even eliminates the 
need to use your expensive letterheads 
and envelopes. 

MAJL-COM is the only interactive soft- 
ware available for E-Corn operation. Its 
easy to use. No special training is nec- 
essary. And since Digisoft Computers 
developed MAIL-COM in accordance 
with U.S. Postal Service specifications, 
users are guaranteed certification for 


Circle 142 on Inquiry card. 


new product 


No More Folding 
No More Inserting 
No More Affixing 
No More Sealing 


use upon purchase of MAIL-COM 
software. 

MAIL-COM is the easiest and most 
economical way to do your mailings. 
And MAIL-COM is compatible l 
with Database {|™ and Word- 
star™ if you are equipped with 
these programs. If you aren't, 
MAIL-COM includes a complete 
letter editor and address mainte- | 
nance program of its own. 


Each letter in your mailing can - 


be identical or all can contain variable 
insertions, MAIL-COM operates all the 
features offered by E-Com. 


Thousands of Uses. 


If you have need for fast, economical 
mass d capabilities, MAIL-COM 
puts you and E-Corn together. 

Use it for 


Tu 


announcements, 
invitations to 
press events, 
invoicing, fund 
raising, collection, bulletins to 
your sales force, new business prospect- 
ing, reactivation of customers and much, 
much more. Every department in your 
company will have use for MAIL-COM. 


Don't Delay 


With MAIL-COM you could be saving 
time and money on fast, efficient E-Com 
letters. MAIL-COM software is available 
for the IBM PC, Victor, Alpha Micro, 
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CP/M, Apple CP/M and other formats 
Order today. Call 212-734-3875, 
or mail the coupon below, 


marcom Digisoft 


Digisoft Computers, Inc. 


Retail Dealer 
Inquiries Invited 


Diglsoft Computers Inc. 
Attn: MAIL-COM Marketing 
1501 Third Avenue 

New York, NY 10028 


LJ Yes! | want to eliminate the 6 — 

steps in ing my organizations business 
meil. Please RUSH ry MAIL-COM software to 
me immediately. 


dn format) 
specify) 


CL) My check or money order is enclosed 
(residents of New York State add sales tax). 
Lj Charge my C Visa or. C MasterCard: 
Account Mo, —— Exp Date /—— 


Name 


City. 
State 7p 
Telephone.) ———— 
© 1983. Digtscft Compaters, tnt 
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Touhy Ave., POB 5060, Des 
Plaines, IL 60018, (312) 
299-9311. 


Seplember 13-15 
Software/Expo, McCormick 
Place, Chicago, IL. Contact 
Professional Exposition Man- 
agement Co. Inc., Suite 205, 
2400 East Devon Ave., Des 
Plaines, IL 60018, (800) 
323-5155; in Illinois, (312) 
299-3131. 


September 13-16 

Understanding Microproces- 
sor-based Equipment and 
Troubleshooting Seminar, 
Washington, DC. Topic 
areas include TTL and 
CMOS logic devices, archi- 
tecture of microcomputer 
systems, test equipment, and 
digital troubleshooting. Tui- 
tion is $595. For more infor- 
mation, contact Micro Sys- 
tems Institute, Garnett, KS 
66032, (913) 898-6152. 


September 14-16 

Euromicro ‘83, Madrid, 
Spain. The ninth annual 
Euromicro symposium will 
cover microprocessing and 
programming. Speeches will 
address economic and socia! 
aspects of microprocessors 
and trends in VLSI (very- 
large-scale integration) tech- 
nology. Tutorials, seminars, 
and an exhibition are planned. 
The highlight of this event 
is the Euromouse contest, in 
which mechanical mice from 
around the world race 
around a maze. À complete 
program is available from 
Euromicro, TH Twente, POB 
217, Department INF, Room 
A312, 7500 AE Enschede, 
The Netherlands; tel; (31) 
(53) 338799; Telex: 44200 
Thes. 


September 15-16 

Ethernet-type Local Net- 
works, San Francisco, CA. 
This is the third program in 
the four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro- 


gram will bring together 
manufacturers and users of 
local-network schemes to ex- 
change information in an in- 
formal setting. The format in- 
cludes presentations, panel 
discussions, and a techno- 
logical summary. The fee is 
$395. For further informa- 
tion, contact the Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. 


September 15-16 

The Second Annual Indiana 
Computer Expo, Convention 
Center, Indianapolis, IN. 
This exposition is designed 
for business end users inter- 
ested in mini- and microcom- 
puters, software, word pro- 
cessing, graphics, services, 
and peripherals. Contact 
Ernie Kerns & Associates, 
Trade Show Department, 
Suite 201, 2555 East 55th 
Place, Indianapolis, IN 
46220, (317} 259-8111. 


Seplember 15-18 

The Second Annual Twin 
Cities Computer Show and 
Software Exposition, Min- 
neapolis Auditorium, Min- 
neapolis, MN. This show fea- 
tures more than 350 displays 
of microcomputers, acces- 
sories, peripherals, publica- 
tions, services, and software. 
General admission is $5 for 
adults and $3 for children. 
Contact Northeast Exposi- 
tions, 822 Baylston St, 
Chestnut Hill, MA 02167, 
(B00) 841-7000; in Massachu- 
setts, (617) 730-2000. 


September 16-18 

Compufair, Seattle Center 
Exhibition Hall, Seattle, WA, 
This show will feature per- 
sonal computer hardware, 
software, and services avail- 
able for a variety of applica- 
tions. Presentalions and 
seminars on how to buy a 
personal computer and com- 
puters' effectiveness with 
children will be offered. Con- 
tact Tom lkeda, Compufair 
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Inc., Suite 302, 909 Northeast 
43rd St., POB 45218, Seattle, 
WA 98105, (206) 633-3247. 


September [6-18 

The First Annual Heart of 
Texas Computer 5how, Con- 
vention Center, San An- 
tonio, TX, This show will 
emphasize small-business sys- 
tems for financial and inven- 
tory control, agri-business, 
education, and personal com- 
puting needs. More than 200 
hardware, software, and 
peripheral yendors will dis- 
play their wares. Show 
details are available from 
Robin C, Mann, Heart of 
Texas, POB 12094, San An- 
tonio, TX 78212, (512) 
226-4636. 


September 16-18 

Great Southern Computer & 
Electronics Show ‘83, Memo- 
rial Coliseum, Jacksonville, 
FL. Computers, electronics, 
and information services wil! 
be featured. Contact Great 
Southern Computer & Elec- 
tronics Shows, POB 655, 
Jacksonville, FL 32201, (904) 
384-6440. 


Seylember 17-18 

Carleton University Com- 
puter Fair '83, Carleton Uni- 
versity campus, Ottawa, On- 
tario, Canada. Exhibits, lec- 
tures, and an auction of used 
and hard-to-find electronic 
materials will be featured. 
Admission to all events is 
free. Information is available 
from the IEEE Student Branch, 
Faculty of Engineering, 
Carleton University, Ottawa, 
Ontario K1S 5B6, Canada. 


Saptoimber 18 

Computer Swap Meet, Ex- 
hibition Hall, Sarasota, FL. 
This event is sponsored by 
the Institute of Computer 
Management (ICM), a non- 
profit corporation designed 
to enhance the mental skills 
of the physically disabled. 
ltems relating to computers 
will be sold. Admission is 


free. Contact the ICM, 3803 
Prairie Dunes Dr., Sarasota, 
FL 33583, (813) 924-7105. 


September 19-21 

The Third Annual Videodisc 
Conference, New York Hil- 
ton Hotel, New York, NY. 
For details, contact Meckler 
Publishing, 520 Riverside 
Ave., Westport, CT 06880, 
(203) 226-6967, 


September 19-22 

Computer Literacy Week, 
New York City Hilton. More 
than 35 sessions on such 
strategies and techniques as 
how to help managers grow 
accustomed to computers 
and how to use micro- 
computers as a training 
medium highlight this confer- 
ence. Workshops, hands-on 
seminars, and an exhibition 
hall will be featured. For a 
brochure, contact Susan 
Jones, Conference Manage- 
ment Corp., 17 Washington 
St,, POB 4990, Norwalk, CT 
06856, (203) 852-0500. 


September 19-23 
The Ninth World Computer 
Congress-IFIP ‘83, Paris, 


France, This event, spon- 
sored by the International 
Federation for Information 
Processing {IFIP}, is held in 
conjunction with SICOB, the 
major French computer expo- 
sition, Formal papers and 
panel sessions will cover such 
areas as computer hardware 
and software, theoretical 
foundations of information 
processing, networks, and 
communications, For full 
program details, cantact the 
U.S. Committee for IFIP ‘83, 
Dorn Computer Consultants, 
25 East 86th St., New York, 
NY 10028, (212) 427-7460. 


September 20-21 

Data Storage 83, Marriott 
Hotel, Santa Clara, CA. This 
international forum covers 
industry issues and areas of 
change in data-storage equip- 
ment and applications. The 


Tha Senputar Book Gid. 


Your source for software and books 


at substantial savings! 


More programs, more projects, 
more ways to use your micro = 
for home, hobby, and business! lo Neu uvm 
Select any 6 DOOKS wates to $125.70) cf | 
for only $2.95 when you join 


TE MICROCOMPUTERS 


— Vd 


Blue Ridge Summit, PÀ 17214 


* Reduced Member Prices. Save 20% ta 75% on books sure lo 
increase your computer know-how 

* Salisfaction Guaranteed. All books returnable within 10 
days withaul obligation 

* Club News Bulletins. A} aboul current selections —mains. 
allernates, exIras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick [ram 

> "Autamatic Order." Do nothing, and the Main selection 
will be shipped sutomatically! Bul... if you want an 
Allernate Sejection—or no books al all—we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
quality for discounts on many other volumes 

* Exira Bonuses. Take advantage af adiled-value proma- 
tions, plus spacial discounts: on software, games, and more 

$ « Exceptional Quality. All boaks are first-rale publisher's 
B editions. filled with useful, up-to-the-minuta infarmation 
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Tha Sonputar Book bu" 


== Blue Ridge Summit, PA 17214 


Please accepi my membership in The Computer Book Club® 
and send the 6 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, | may re- 
turn ihe books within ten days withoul obligation and have 
my membership cancelled. | agree io purchase 4 or more 
books at reduced Club prices (plus shipping /handling) 
curing the next 12 months, and may resign any time there- 
alter. 

336 1050 1082 1141 1160 1195 1205 1228 
1251 1271 1277 1295 1332 1369 1394 1398 
1406 1414 1423 1442 1455 1468 1473 
1485 31491 1496 1506 1533 1535 1620 


Name — 1 C Phone 
Address 
City 


Ee 
Valid for new members only. (Ordocs culside U.S. orCanada rust be prepaid in 
intornatiana, Money Orders in LLS. dollars, Canada must ramit in L.S. dollars | 
This order subject to accaptance by The Compiler Book Club’. B'Y-pR1 
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fee is $850. Contact Cartlidge 
& Associates Inc., Suite 205, 
4030 Moorpark Ave., San 
Jose, CA 95117, (408) 
554-6644, 


Septembor 40-22 

Caribbean Informatics ‘83, 
San Juan, Puerto Rico, This is 
the first major international 
exhibition and conference to 
be held in the Caribbean 
area. For further details, con- 
tact Informatics '83, Suite 
219, 3421 M St. NW, Wash- 
ington, DC 20007, (703) 
920-9595. 


Septembar 20-23 
Understanding Microcom- 
puter-based Equipment and 
Troubleshooting Seminar, 
Boston, MA. For details, see 
September 13-16. 


September 21-22 

Business-Expo, Boston, MA. 
This exposition serves as a 
showcase for office equip- 
ment ranging from computers 
to coffee machines. More 
than 20 seminars are planned. 
Address inquiries to Busi- 
ness-Expo, 702 East North- 
land Towers, 15565 North- 
land Dr., Southfield, MI 
48075, (313) 569-8280. 


September 22-23 

Computers in Construction, 
San Francisco, CA. This 
seminar is designed to assist 
construction management 
firms and contractors in ac- 
quiring computer systems. 
The fee is $425. Contact CIP 
Information Services Inc., 


1105-F Spring St., Silver 
Spring, MD 20910, (301) 
589-7933. 

September 22-24 


The Second Annual Rocky 
Mountain Computer Show 
and Software Exposition, 
Merchandise Mart, Denver, 
CO. This show features dis- 
plays of computers, videc 
games, software, accessories, 
publications, services, and 
peripherals. For information, 


contact Northeast Exposi- 
tions, 822 Boylston St., 
Chestnut Hill, MA 02167, 
(800) 841-7000; in Massachu- 
setts, (617) 739-2000, 


Seplember 26-28 

Maecon/B3, Kansas City, 
MO, This electronic show 
and convention explores such 
topics as aerospace electron- 
ics, computer peripherals, 
laser technology, and per- 
sonal computing. Contact 
Electronic Conventions Inc,, 
8110 Airport Blvd., Los 
Angeles, CA 90045, (213) 
772-2965. 


September 26-29 

The World of CAD/CAM, 
Boca Raton Resort Hotel, FL. 
This seminar provides an 
overview of how manufac- 
turing will change as the 
automated factory becomes a 
reality. It will consist of four 
one-day presentations in 
computer-aided engineering, 
design, manufacturing, and 
computer-integrated manu- 
facturing. For a brochure, 
write or call the Center for 
Manufacturing Technology, 
4170 Crossgate Dr., Cincin- 
nati, OH 45236, (513) 791- 
8801. 


September 25-30 

Compcon Fall '83, Marriott 
Crystal Gateway Hotel, Ar- 
lington, VÀ. The theme of 
this show is "Delivering 
Computer Power to End 
Users." It features technical 
papers and panel sessions 
that address a variety of com- 
puter and computer-network 
issues. It is sponsored by the 
Institute of Electrica] and 
Electronics Engineers (IEEE) 
Computer Society. For more 
information, contact Comp- 
con Fall '83, POB 639, Silver 


Spring, MD 20901, (301) 
5B9-8142. 

September 26-30 

Expo Beirut ‘83, Beirut, 


Lebanon. This is Lebanon's 
First international reconstruc- 
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tion/development exposition 
and conference after eight 
years of civil war. Topics to 
be covered include construc- 
lion, transportation, commu- 
nications, agriculture, com- 
puter hardware and software, 
metallurgy, textiles, and 
automated equipment, Fur- 
ther details are available from 
Show-Tech International 
Inc., 950 Third Ave., New 
York, NY 10022. 


September 26-30 

International Conference on 
Networks and Electronic Of- 
fice Systems, University of 
Reading, Berkshire, England. 
The conference program 
comprises formal lectures and 
discussions. For additional 
information, contact the 
Conference Secretariat, Insti- 
tution of Electronic and 
Radio Engineers, 99 Gower 
St., Londen WCIE 5AZ, 
England; tel: 01 388 3071, 


September 25-29 

Ottawa Computer and Office 
Automation Show, Civic 
Centre, Ottawa, Ontario, 
Canada, For details, contact 
Industrial Trade Shows of 
Canada, 20 Butterick Rd, 
Toronto, Ontario M8W 3Z8, 
Canada, (416) 252-7791. 


September 28-Octaber 2 

The Sixth Personal Computer 
World Show, Barbican Cen- 
tre, London, England. This 
show, one of the largest com- 
puter shows in Great Britain, 
is sponsored by Personal 
Computer World magazine. 
Business, scientific, technical, 
and educational uses of mi- 
crocomputing will be fea- 
tured as well as hobbyist and 
home-based systems. For in- 
formation, contact Tim Col- 
lins, Montbuild Ltd., 11 
Manchester Square, London 
W1M 5AB, England; tel: 
01 486 1951; Telex: 24591, 


Seplember 29-October ! 
CP/M '83 East, Hynes Audi- 
torium, Boston, MA. For in- 


formation on this conference 
and exposition of CP/M- 
based software, contact 
Northeast Expositions Ine., 
826 Boylston St., Chestnut 
Hill, MA 02167, (800) 
343-2222; in Massachusetts, 
(617) 739-2000. 


September 29-October 2 
Computers in Health Care 
‘83: A Symposium and Ex- 
hibition, Sacramento, CA. 
This symposium and exhibi- 
tion explores the role of com- 
puters in haspitals, physician 
and dental offices, rehabilita- 
tion centers, long-term care 
facilities, home-health agen- 
cies, pharmacies, and mental- 
health settings. Contact 
Eskaton Health Corp., Com- 
munity Services Division, 
1501 El Camino Ave., 
Sacramento, CA 95815, (916) 
927-5722. 


October 1983 


October I 

The Third Annual Micro- 
computers in Education Con- 
ference, Dutchess County 
Community College, Pough- 
keepsie, NY. Dr. Delores 
Shanahan, an innovator in 
the field of special education 
and computers, will speak at 
this event sponsored by the 
Microcomputer Educator 
Group. Details are available 
from Dr. Florence Staats, Of- 
fice of Community Services, 
Dutchess County Communi- 
ty College, Pendell Rd., 
Poughkeepsie, NY 12601, 
(914) 471-4500, ext, 240. 


October 2-5 

Computer Systems Exposi- 
tion, MGM Grand Hotel, Las 
Vegas, NV. This exposition 
will be held in conjunction 
with the annual meeting of 
the Nationa} Association of 
Convenience Stores. Hard- 
ware and software will be dis- 
played, and computer con- 
sultants will be on hand tc 
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YOUR BANKER WANTS THE LATEST MONTHLY INCOME STATEMENTS, 
BUT THE BEST YOU CAN GET HIM IS TWO MONTHS OLD. 


Today, even the greatest entrepreneur can feel 
hat he works for everybody but himself —the IRS, 
he landlord, the banker, even the janitor. 


NITH THE BOSS, YOU'RE THE BOSS AGAIN. 

Business and computer experts agree the key 
o solving your business problems is the choice of 
oftware. Hardware equipment selection is second. 

To be competitive today means handling large 
1mounts of information quickly. To be on top 
omorrow means managing much, much more. 

The Boss Business Software Products are com- 
yrehensive business software programs which get 
fou information you need, as you need it, when you 
yeed it and the way you need it. You know your 
'inancial picture at every moment. You don't have to 


wait to close out the books at the end of every month. 


The Boss takes care of all your business needs, 
your financial accounting, payroll, inventory and 
‘ime billing. 


WITH THE BOSS, YOU'RE THE BOSS AGAIN. 

The Boss Business Software Products are com- 
patible with most hardware systems. Call Balcones 
Computer Corporation to leam more about making 
yourself the Boss again. Circla 48 on inquiry card. 
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| OYES, Send me more information on The Boss. 
NAME 

COMPANY 

ADDRESS 

CITY —— = SIATE  —_ ZIP 
PHONE 

TYPE OF BUSINESS 

For more information call toll free: 1-800-531-5483 


Stoves 


Balcones Computer Corporation 
5910 Courtyard 
Austin, Texas 78731 


| 
| 
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THE BOSS BUSINESS SOFTWARE PRODUCTS 
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answer questions. For details, 
contact the National Associa- 
tion of Convenience Stores, 
Suite 809, 5201 Leesburg 
Pike, Falls Church, VA 
22041, (703) 578-1800. 


October 2-6 

The Annual Meeting of the 
American Society for Infor- 
mation Science — ASIS-B3, 
Crystal City Hyatt Regency, 
Arlington, VA. The theme 
for this meeting is "Produc- 
Hvity in the Information 
Age." Papers, s -interest 
sessions, information brief- 
ings, an information-science 
theater, and demonstrations 
will be featured. Further in- 
formation is available from 
Edmond Sawyer, ASIS Head- 
quarters, 1010 Sixteenth St. 
NW, Washington, DC 20036, 
(202) 659-3644. 


October 2-7 

HP 3000 IUG International 
Conference, George Hotel, 
Edinburgh, Scotland. This 
conference, sponsored by the 
HP 3000 International Users 
Group (IUG), is made up of 
technical sessions and tuto- 
rials on data-processing man- 
agement, data communica- 
Hons, and applications in 
business, manufacturing, and 
engineering for users of 
Hewlett-Packard 3000 busi- 
ness computers, Contact the 
Conference Manager, HP 
3000 IUG, 289 South San An- 
tonio Rd., Los Altos, CA 
94022, (415) 941-9960. In 
Europe, contact The Secre- 
tariat, HP 3000 IUG, 10 Rut- 
land Square, Edinburgh EH1 
2AE, Scotland; tel: (031) 
229-7366; Telex: 727136. 


October 3-5 

SNA Architecture and Imple- 
mentation, Holiday Inn, Park 
Center Plaza, San Jose, CA. 
This seminar provides the 
working knowledge needed 
to design SNA (system-net- 
work architecture) networks 
and evaluate SNA-compat- 
ible products, Examples of 


how various protocols are 
used to control communica- 
tions will be provided. Other 
topics include SNA function- 
al layering and network ele- 
ments. The fee is $650. Full 
details are available from 
Communications Solutions 
Ine., 992 Saratoga-Sunnyvale 
Rd., San Jose, CA 95129, 
(408) 725-1568, 


October 4-6 

The Southwest Computer 
Conference, Tulsa, OK. The 
theme for this conference is 
"Managing Information 
Technology in the 80s." Com- 
puter hardware and software 
will be exhibited, Contact the 
Southwest Computer Confer- 
ence, POB 950, Norman, OK 
73070, (405) 329-3660. 


October 5-6 

Compusource '83, Red Lion 
Inn and Convention Center, 
San Jose, CA. Original equip- 
ment manufacturers and so- 
phislicated end users are of- 
fered a look at products and 
technologies reflecting the 
latest advances in the com- 
puter industry, This confer- 
ence wil feature technical 
sessions and more than 100 
exhibits. Details are available 
from Norm DeNardi Enter- 
prises, Suite 204, 289 South 
San Antonio Rd., Los Altos, 
CA 94022, (415) 941-8440. 


Cetober 6-7 

Computers in Construction, 
Atlanta, GA, For details, see 
September 22-23. 


Ccipier 6-8 

The Second New Jersey Busi- 
ness Computer Show, Holi- 
day Inn (North), exit 14 of 
the New Jersey Turnpike. 
This business show features 
small business systems, 
desktop computers, word 
processors, software, and ac- 
cessories. For further infor- 
mation, contact the Kengore 
Corp., POB 13, Franklin 
Park, NJ 08823, (201) 
297-2526. 
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October 6-11 

Japan Electronics Show ‘63, 
Osaka International Trade 
Fair Grounds, Osaka, Japan, 
This show will cover a range 
of consumer and industrial 
electronic products and com- 
ponents. For information, 
contact the Japan Electronics 
Show Association, 24 Mori 
Building 11F, 3-23-5, Nishi- 
Shinbashi, Minato-ku, 
Tokyo 105, Japan; tel: (03) 
433-7751. 


October 7 

Computer Graphic Networks 
and Standards, Washington, 
DC. New directions in inte- 
grated voice, data, text, 
graphics, and image network- 
ing for information imaging 
and market trends for the 
next five years are some of 
the topics to be explored at 
this seminar. The fee is $250. 
Contact Mike Nolan, Com- 
puter Technologies Depart- 
ment, Printing Industries of 
America Inc, 1730 North 
Lynn St, Arlington, VA 
42409, 


October 7-9 

Great Southern Computer & 
Electronics Show '83, Centro- 
plex Expo, Orlando, FL. For 
details, see September 16-18. 


October 8-8 

The Tidewater Eighth An- 
nual Computer Convention, 
Hamfest, Electronic Flea 
Market, Pavilion, "Virginia 
Beach, VA. Dealers, an elec- 
tronics flea market, displays, 
and forums highlight this 
event, Admission is $4 for 
both days. For tickets and 
general information, call or 
write Jim Harrison, 1234 Lit- 
tle Bay, Norfolk, VA 23503, 
(804) 587-1695, 


Üctaber 8-10 

PC '83, Bayside Exposition 
Center, Boston, MA. This 
conference and exposition 
features IBM Personal Com- 
puters and compatible equip- 
ment. A seminar program 


will explore applications, 
provide technical informa- 
tion, and offer general ses- 
sions designed to show users 
how to get the most from 
their IBM PC. For details, 
contact Northeast Exposi- 
tions, 822 Boylston St,, 
Chestnut Hill, MA 02167, 
(800) 841-7000; in Massa- 
chusetts, (617} 739-2000. 


October 10-12 

Online ‘83, Palmer House, 
Chicago, IL. The fifth annual 
Online conference and expo- 
sition features introductory 
and advanced technical ses- 
sions, panel discussions, 
workshops, seminars, and 
addresses. The role of micro- 
computers and software for 
database searching, storage, 
creation, and communica- 
tions will be emphasized. 
Registration information is 
available from Online Inc., 
11 Tannery Lane, Weston, 
CT 06883, (203) 227-8464. 


October 10-13 

Information Management 
Exposition and Conference: 
Info 83, New York City Coli- 
seum, Hardware and soft- 
ware exhibits and conference 
sessions will revolve around 
the theme "Tying the infor- 
mation System to the Busi- 
ness Plan.” A number of the 
conference sessions will deal 
with decision support sys- 
tems. For complete details, 
contact the Marketing 
Manager, Info 83, 708 Third 
Ave., New York, NY 10017, 
(212) 661-8410. 


Octaber 10-14 

Defense Computers-Graph- 
ics-DCG ‘83, Convention 
Center, Washington, DC. 
Sessions and tutorials will 
complement this conference 
and exposition about compu- 
ters and graphics for the 
defense community. For 
more information, contact 
DCG 83, Suite 333, 2033 M 
St, NW, Washington, DC 
20036, (202) 775-9556. 


icroAge 
“BECAUSE WE COULDN’T 
AFFORD MISTAKES!” 


“They guided us over the rough parts when we needed it” 


"During September of 1982, we started our MicroAge Computer Store in 
Tulsa, Oklahoma with 3 people. Today we have 11 people working for us and 
we're still hiring. By following MicroAge's advice and marketing strategy 
when we started in business, we were able to reach Tulsa's business computer 
buyers in a much shorter time than we could have on our own." 


"Both of us had technical backgrounds in computers but lacked the marketing 
experience necessary to reach our goals. We used MícroAge's experience and 
leadership to guide us through the rough spots and boost our sales and 
marketing potential." 

"MicroAge.. they helped us build a sales organization to reach the Okla- 
homa businessman." 


Jefim E eaa oco, D. TM Rawk oo 


lohn Moiser George Mebawfion 
President Vice President 


To build your own professional computer 
sales organization with MicroAge write to: 


MicroAge 


computer stores 


“The Solution Store” 
1457 West Alameda * Tempe, Arizona 85282 


(602) 968-3168 


E 


MicroAge franchisees John Moiser and George McLawhon shown with IBM products. Circle 284 on inquiry card. 


Event Ove... errr EEE EEE EEE 


October 11-12 

Computer-aided Design Con- 
ference - CADCON East '83, 
Boston, MA. This conference 
consists of technical pro- 
grams and exhibitions or- 
ganized exclusively for com- 
puter-aided-design engineer- 
ing. More information is 
available from Morgan- 
Grampian Expositions 
Group, 2 Park Ave, New 
York, NY 10016, (212) 
340-9780. 


October 11-13 

Southwest Semiconductor & 
Electronics Exposition- 
SSE ‘83, Civic Plaza Conven- 
tion Center, Phoenix, AZ. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec- 
tronics industry will attend 
this show. A technical con- 
ference will be held. Contact 
Cartlidge & Associates Inc., 
Suite 205, 4030 Moorpark 
Ave., San Jose, CA 95117, 
(408) 554-6644. 


October 12-2] 

The Sixth International Trade 
Exhibition on Office Organi- 
zational Systems, Office Fur- 
niture, and Office Alds — Sys- 
temotechnika '83, Vassiliev- 
sky Ostrov Exhibition Cen- 
tre, Leningrad, Union of the 
Soviet Socialist Republics. 
On display will be communi- 
cations systems, microfilming 
equipment and systems, data- 
processing equipment, and 
computers. Contact Düssel- 
dorfer Messegesellschaft 
mbH-NOWEA-Central Divi- 
sion —Roreign Fairs, Düssel- 
dort Exhibition Centre, 4000 
Düsseldorf 30, Federal Re- 
public of Germany; tel: (02 
11) 45 60-1. 


October 13-14 

Computers in Construction, 
Chicago, IL. For details, see 
September 22-23. 


October 13-15 
Edutech /East '83, Civic Cen- 
ter, Philadelphia, PA. For- 


merly called Ed Com, this 
conference and exposition is 
designed for educators at all 
levels. Presentations will ad- 
dress such topics as com- 
puter-aided instruction, ad- 
ministrative uses of com- 
puters, classroom manage- 
ment, programming, research 
applications, authoring lan- 
guages, and literacy. The for- 
mat includes workshops, 
seminars, demonstrations, 
hands-on sessions, discus- 
slons, and micro courses. 
Hardware, software, and 
publishing companies will ex- 
hibit their wares. Contact 
Carol Houts, Judco Com- 
puter Expos Inc., Suite 201, 
2629 North Scottsdale Rd., 
Scottsdale, AZ 85257, (800) 
528-2355; in Arizona, (602) 
990-1715. 


October 14-15 

Computers and Reading/ 
Learning Difficulties, Dallas, 
TX. Workshops, hands-on 
exhibits, and speakers will ex- 
plore such topics as using 
computers in learning disabil- 
ity classrooms and evaluating 
software. This program is de- 
signed for al] education 
levels. For information, con- 
tact Frost Conference Man- 
agement, Department 1, 1070 
Crows Nest Way, Richmond, 
CA 94803, (415) 222-1249. 


October 14-15 

The Fifth Annual FORTH 
Convention, Hyatt Hotel, 
Palo Alto, CA. Hands-on tu- 
torials, exhibits, lectures, and 
discussions highlight this 
event. The theme is “FORTH- 
based Systems — À Look Into 
the Future.” Registration is 
$5. Full details are available 
from the FORTH Interest 
Group (FIG), POB 1105, San 
Carlos, CA 94070, (415) 
962-8653 (FIG hot line). 


October 14-16 

The UCSD Pascal System 
Users 5ociety (USUS) Fall 
Meeting, Hyatt Regency 
Crystal City, Washington, 
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DC. Contact the Secretary, 
USUS, POB 1148, La Jolla, 
CA 92038. 


October 15-16 

The Seventh New Jersey 
Microcomputer Show and 
Flea Market, Meadowlands 
Hilton Hotel], Secaucus, NJ. 
Featured will be home, hob- 
by, and small business com- 
puters, software, supplies, 
books, and accessories. Ad- 
mission is $5 for adults; $2 
for children. Contact Ken- 
gore Corp., POB 13, Franklin 
Park, N] 08823, (201) 297- 
2526. 


Ortober 16-18 

The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong. For de- 
tails, contact IBS Trade Fair 
Ltd,, 17th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd., Hong Kong: 
tel: 5-732388-9; Telex: 63037 
HKIBS HX. 


October 16-18 

Texas Association for Educa- 
tional Data Systems 1983 
Convention, Austin Hilton 
Hotel, Austin, IX. The 
theme for this year's conven- 
tion is "Computer Literacy." 
The keynote speaker will be 
Captain Grace Hopper of the 
U.S. Navy. Information may 
be obtained from Tom Hop- 
per, Northside ISD, 5900 
Evers Rd., San Antonie, TX 
78238, (512) 618-B330, ext. 
212, 


October 27-19 

The Eighth Conference on 
Local Computer Networks, 
Minneapolis, MN. The theme 
for this conference is "Prac- 
tical Applications and Issues 
in Local Computer Net- 
works." Papers and tutorials 
wil address such issues as 
users’ versus manufacturers’ 
needs, public versus private 
networks, software, and 
VLSI (very-large-scale inte- 
gration). Contact the IEEE 


Computer Society, POB 639, 
Silver Spring, MD 20901. 


October 17-21 

Systems 83, Munich, West 
Germany. Computers, pe- 
ripherals, and software will be 
displayed by more than 600 
firms from 35 nations. For 
additional information, con- 
tact Kallman Associates, 5 
Maple Court, Ridgewood, N} 
07450, (201) 652-7070. 


October 18-20 

The Fourteenth Annual Inter- 
national Test Conference, 
Franklin Plaza Hotel, Phila- 
delphia, PA. For informa- 
tion, contact the Conference 
Registrar, POB 371, Cedar 
Knolls, NJ 07927, (201) 267- 
7120. 


October 18-21 

HP 1000 [UG 1983 Interna- 
tional Conference, Hyatt Re- 
gency Hotel, Fort Worth, 
TX. This conference features 
technical sessions and tutori- 
als for users of the Hewlett- 
Packard 1000 family of real- 
time engineering and scien- 
tific computers. Contact the 
Conference Manager, HP 
1000 IUG, 289 South San An- 
tonio Rd., Los Altos, CA 
94022, (415) 941-1943. 


Octaber 18-2] 

The Third Symposium on 
Microcomputer and Micro- 
processor Applications-yP 
'83, Hotel Duna Interconti- 
nental and the Hungarian 
Academy of Sciences, Buda- 
pest, Hungary. The confer- 
ence language will be English. 
Full details are available from 
Mrs. I. Baba, Scientific Soci- 
ety for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary: tel: (36) 1 113-027; 
Telex: MTESZ 22-5792. 


October 19-20 

Calgary Computer & Office 
Automation Show and Con- 
ference, Roundup Centre, 
Calgary. Alberta, Canada. 
For details, contact Industrial 


Ginco 1978 


a REPUTATION BACKED BY TEARS OF 
EXPERIENCE. 

a FIONEER IN DIRECT TO CONSUMER SALES 
OF MICRO COMPUTERS ANG ELECTRONICS 

* MILLIONS OF COLLARS tN SALES OVER THE 
YEARS 

» TENS OF THOUSANDS OF CUSTOMERS 

* HONEST 

* RELIABLE 


DISCOUNT 
PRICES 


Micro Management 
Systems, Inc. 


BUY 


» LARGE INVENTORY 
» NAME BRAND PRODUCTS 


It's simple.... 
CALL & SAVE MONEY 


"TELEMARKETING WORKS FOR YOU" 


2803 Thowaetille Road East DI RECT 
Cairo, Georgia 31728 | 


(912) 377-7120 


1-800-841-0860 
CONVENIENT ORDER ENTRY 


Ga & Info 912-377-7120 


KLIN 


COMPUTER CORPORATION 


ACE 1000 COMPUTER 
ACE 1200 COMPUTER 


From SCALL 


C commodore 
COMPUTERS 


FROM $CALL 


"n Hayes’ 


MODEMS 


FROM *239 


MICRO MODEM | 
SMART MODEM 300 
SMART MODEM 1200 


EPSON 


PRINTERS 


w*w*wiàttkt*"invbtntof?£ttu.s 


DATA FLEX 


APPLICATIONS 


DATA BASE 
BY DATA ACCESS 
‘CALL 


COMREX 


WE DO MOT SELL ANY USED, RECONDITION: 
ED, FOREIGN DR INFERKOR MODIFIED EQUIP. 


AIMDEK MENT, 
SCALL 


Circle 288 on inquiry card. 


RADIO SHACK 
EQUIPMENT 


MICRO COLOR 


‘99 


FROM ‘CALL | 


ALL PROOUCTS WE SELL ARE BRAND NEW 
AND COVERED BY THE MANUFACTURER'S 
SPECIFIC WARRANTIES. COPIES AVAILABLE 


PRICES AND PRODUCTS SUBJECT Ta 
AN WITHOUT NOT 


DISCOUNT 


PRICED 
FROM 


MODEL 4 TRS-80......,."818 
MODEL 12 TRS-B0...... '2639 
MODEL 16 TR5-80 

MODEL 100 TRS-BO 

MC-10 TRS-80....... 

COLOR COMPUTER. ... "CALL 
WE SELL THE COMPLETE LINE 
OF TRS-80 COMPUTERS 
AND ACCESSORIES 


MODEL 100 


‘677 
TRS-80 PRINTERS 


COMPLETE LINE FROM °199 


SMITH 


CORGNA 
TP-E DAISY PRINTERS 
WHEEL $ 
PRINTER FROM “See 
FROM SCALL 10X & 15 


PRINTER 
CARDS 
AND CABLES 
GRAPPLER + 


“APPLE BOARDS 
‘CALL 


UPON REQUEST 
*DISCOUNT PRICE LIST & 
INFORMATION KIT 
WRITE TO: 


MICRO MANAGEMENT SYSTEMS 


TELEMARKET DEFT. e f 
2803 THOMASVILLE RD. EAST 
CAIRO. GEORGIA 11728 


COMPUTER 


PC ‘CALL 


WE SELL IBM PC 
COMPATIBLES 
CALL FOR 
YOUR CHOICE 


MODEMS 

FROM *119 
eJ-CAT *D-CAT 
*CAT ®AUTO CAT 
*SMART CAT *APPLE CAT 


PRINTERS 
FROM  SCALL 


MICROLINE SERIES 
«BO — *82A  *B3A 
-B4P  -92P  *93P 
PACE MARK 2350P 


NEW 
PRODUCTS 


‘CALL 
Verbatim 
DATALIFE 


DISKETTES | 
SCALL 


BYTE September 1983 535 


WHERE ISIT? 


Wherever it is, we want it. Maybe, just maybe, we're 
searching for your program, but we'll never find it 
unless you call us. 

It has to be good, though. Because we're the 
Software Guild", an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith" label. Hundreds 
of titles have already been licensed to the Softsmith 
library. But they're only the beginning. Our goal is to 
have the best program in major categories on every 
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popular machine. Of course, we can't do it without you. 

If you're a program author or publisher, The 
Software Guild offers some distinct professional and 
monetary advantages. 

First, you devote your time to what you do best: 
programming. You can leave the manufacturing, 
packaging, documentation, distribution and customer 
service to us. 

Second, our revolutionary retail merchandising 
system will put your program before the public through 
the normal computer and software stores, plus record 
Outlets, department stores, book shops, and more 
places where software has never before been available. 


Third, is royalties. Wider distribution means more 
substantial royalties. And, your Software Guild 
royalties start to accrue when the dealer makes his pur- 
chase in quantity, so you aren't left waiting while 
money trickles in. 

Fourth is flexibility. We do not insist on the 
exclusive rights to your program. You can dea! with 
other publishers and distributors, or market your pro- 
gram yourself, while it is in Softsmith distribution. 

We know you're out there, working and dream- 
ing, and we want to help make your dream come true. 
Our full staff of professional evaluators are waiting to 
review your best-seller. 


So call us, wherever you are. 

Contact Regina Roberts at (415) 487-5200. 
Or write: -— 

The Software Guild 

2935 Whipple Rd. 

Union City, CA 94587 y. 


The Gaie Guild 
(415)487-5200 
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SINGLE-CHIP 
MICROCOMPUTER 
BOARDS & KITS 


* B048/8049/8050/8748 
* 8035/8039/8040/8749 
* 8031/8051/8751 

* 66110/6600/11/12/13 
* 6511Q/6541Q0 


Boards from $24.95 
Kits from $55,95 


TECH STAR LABORATORY 


Suite 504, R&B Corp. Park 
1701 N Greenville Ave. 
Richardson, TX 75081 


PeachlIext 
5000" 


—: ead has arrived c camqieie 
perso Drodpe uctivity system for wo 
processing, Finan shal nodeling and simple 
data-management, All at one price. 
PeachText 5000 is available for a select 
list of microcomputers: The [BM Personal 
Computer™, the COMPAQ Portable Com- 
puter™, the Texas Instruments Profes- 
sional Computer™, and the Zenith Z-100™, 


only *319%5 


Plus 10 FREE Diskettes 

e Terms - Visa, M.C. ar C.O.D 

a Dealer inquiries Invited 
COMPU-MEDIA 


SOFTWARE, INC. 
159 Main Si, S.L.N.Y. 10307 


CALL TOLL FREE 
AUTHORIZED 1- 600-248-2418 


DISTRIBUTOR j ein MY. State 212-887-1708 


2-Disks, Keybd., 64K, C/Graph, CRT 
—IBM COMPATIBLE PC— 


2 Disks, Keybd., LI orsisens Fr. $1480 | 


PC SINGLE-BOARD COMPUTER 
8088 PC/Bd., 64K, DOS, I/O, A&T.. $488 
—PC PERIPHERALS— 


Winchester Disk, 10 MB & controller $1, m 
PC-Disks, DS/DD, 4% HGT 

Memory, 1/O, Software 

Hi res, C. Graphics to 1024? 

CPU's, Z-80, 8086, 66000 or 80286., CALL 


IBM PC/XT 


10 MB, Disk & Floppy, 128K ., $4,785 | 


PORTABLE/PC 
2-Disks, 9" CRT, Keybd., 1/0 . $1995 


313/779-8700 26401 Harper Ave. 
St. Claire 5h., MI 48081 


Cirofe 103 on Inquiry card. 


Event Queue 


Trade Shows of Canada, 20 
Butterick Rd., Toronto, On- 
tario M8W  3Z8, Canada, 
(416) 252-7791. 


October 19-21 

The Fourth Canadian Sym- 
posium on Instructional 
Technology, Westin Hotel, 
Winnipeg, Manitoba, Can- 
ada. This symposium, de- 
signed for education and 
training professionals and 
those interested in computer- 
aided learning, will explore 
the theme "Computer Tech- 
nologies for Productive 
Learning.” Topics on the 
agenda include computer 
awareness and literacy in 
schools and society, systems 
technology, and computer- 
aided training and retraining 
for business, industry, and 
government. A products ex- 
hibition will be held. Contact 
Ken Charbonneau, Confer- 
ence Services Office, Nation- 
al Research Council of 
Canada, Ottawa, Ontario 
K1A OR6, Canada, (613) 
993-9009; Telex: 053-3145. 


October 19-21 

IDATE-The Fifth Interna- 
tional Conference, Mont- 
pellier, France. The theme for 
this conference, sponsored by 
the International Telecom- 
munication Union, is "Picture 
Networks.” Topics of interest 
include network functioning 
and areas of applications, 
economics and law relating to 
the visual media, network 
languages, and languages on 
the networks. The conference 
language is French. For fur- 
ther details, contact Francois 
Rabaté, Responsable Scien- 
tifique, Journées Interna- 
tionales 1983, IDATE— 
Bureaux du Polygone, 34000 
Montpellier, France; tel: 
(33—67) 65 48 48; Telex: 
IDATE 490 290. 


October 19-21 

The National Software 
Show, Trade Show Center, 
San Francisco, CA. Full de- 


tails are available from Rag- 
ing Bear Productions Inc., 
Suite 175, 21 Tamal Vista 
Dr., Corte Madera, CA 
94925, (800) 732-2300; in 
California, (415) 924-1194. 


Cxtober 19-21 

SIBEC — Info Expo, Palais des 
Congres, Montreal, Canatla. 
Exhibits related to the 
computer and office auto- 
mation industries will be 
held. Àn international lineup 
of speakers has been invited. 
Contact Informatique Qué- 
bec (Info Expo) Ltée, 1057 
Avenue Laurier Quest, 
Outremont, Québec H2V 
2L2, Canada, (514) 270-5481; 
in the Toronto area, call (416) 
281-3459, 


Ortaber 19-22 

Management Executives Con- 
ference, The Breakers, Palm 
Beach, FL. The "Third Indus- 
trial Revolution" is the theme 
for this conference sponsored 
by the American Society of 
Mechanical Engineers 
(ASME). Management ex- 
perts will speak on such 
topics as executive effective- 
ness and management for in- 
ternational competition. 
Complete conference details 
are available from Wendy 
Morris, ASME, 345 East 47th 
St., New York, NY 10017, 
(212) 705-7788. 


October 19-22 

Percompasia 83-The Second 
South East Asian Personal 
Computer Hardware & Soft- 
ware Show & Conference, 
World Trade Centre, Singa- 
pore, Republic of Singapore. 
This show is devoted to all 
aspects of personal com- 
puting. Further details are 
available from Overseas Ex- 
hibition Services Ltd., 11 
Manchester Square, London 
WIM 5AB, England; tel: 01 
486 1951; Telex: 24591. 


October 23-26 
The Seventh Annual Sym- 
pesium on Computer Appli- 


Circle 335 an inquiry card. 


COMPUTER PRINTERS & MONITORS 
Diablo 820 Letne quality, 25 cps $ 999.95 


ge pa ane e 


Diabla $20 LEM quain, AU cpi = T-30/4À 
NEC 8023A cps with tractor i * 
eei. 1701 Calor Monitar Tren Color primar, 30 shades, 50 cps 490.55 
screpn-hig screen, high 5 al Ok date B2A hies 120 cps bi-diractional 424.95 $ 05 * | 
direct EE to 4 È Okidata B3A rar r., 120 cps, a bee oe GG 16x 
Yn Ükidata 932P ! cps, graphics, Itectinna à 
ur LOW Cost nur LOW Cost:$269.95 15 | Okidata 93P — 1&0 cps, graphics, Irret/tract, letter quality 889.95) NET alter $50 rebata from TI 
Commadore 1525€ Printer ——————— Zenith m green monitors, good resolution 33.35 You pay us $149.95} 
Quahty dnt matrix, direct Sonyo “ b/w monitor, high ras-below cost! 169.95 


connert to Com, 53 & VIC-20. 
No interlace necessa: Commodore Datasette 


Your LOW Cnst: $269.95 pen interface & salle, 
Commodore 1541 Disk Orive VIC-20. Your Coat:$69.96 


Peripheral diparuen bes § 9995 
R3-232 card 135.95 
Disk contro card 195,55 
Expaason Sys. dick diwe 318,95 
Memary expan. card (32K) — 220.85 


TI-CC-40 Portable Computer 


319995 Most advanced portable, lits in your trietcese! 
Wil gertatm as wat as che $3000 weit! 
One vet of A barteciss v 209 hours of operstion 


High quality at low cast, direct HX 1000 Printer/plotier $179.35 P Code card (req, enp. cmd) 199.95 
connec tn Com. 64 & ViC-20, Commodore C1600 Modem =a ey 000 Watertape (digital tapa drive) $124.35 Talephone madam 158 46 
Your LOW Cost: 5299,95 The hest dealin the country for ] 7. ie RS-237 Incertace 89.95 Calor monitor 335.95 
Pli e S a modem-Yaur LOW Cost:569.95) a ooe | HX.3000 AS-232 mi, w/parsllel (FR 108.95 Extended Basic 7935 


M $12.95 with the purchase o! one of these packages: 


E e 183" 


COMMDOORE B4 Computer -anty 1183 45* 
“whan purChaurd woth amy af ike iute packages. 


Laga ya 45 


ATARI 


ATARI, 5249 


COMMODORE 4 $188,965 

with the purchase of eee *WET after $50.00 — a 
| !*541 Dish Drive $299.95 À e -— € - E 
1 1528E Printer $289.95 — ". pay : 


ALLFOR 5779.85 NET after $100.00 rebate tram Atan ATARI PROGRAMMER'S KIT 


(Yeu pay us $343 25i — ‘ » S10 — NOW BELOW COST! 

—— he " * { Um INCLUDES FREE "PROGRAMMER'S KIT"? WET site) $100.00 rebate includes ATARI BASIC 

Fro asd m rtm (rom Atari. (pay $289.95)| oto A 2 Manual 
1 17541 Dk Drive $299.95 ^ à ——" ge 
| 34704 «= 44" color monitor $269.95 Atari rebates expire 9/15/83. 1010 Program Aecarder 5 Mas 

M E Egustic am t 

————— —ALLFOR _ $768.85 Call tor pirces after this date. 1025 80 Column imposi Printer 429,95 
COMMODORE 64 $789.95 (Aeque, na interface) 

with the purchase of 1027 Lerten Quality Printer (Not Dàuy Wheel) 299.95 


FREE MATTELL AQUARIUS 
COMPUTER w/Data Recarder, 
Extender & 80 cps printer with 


(Requires ne miai face) 


1 1526 Fast arinter-inctudss $349.95 
tF C/eable direct connect ta 64 


ALL FOR $839.85 a IL ' 
ee à EN purchase of 13" COLOR TV Y... 
| . t $379.95! S C 
ee nike oat $55 E C FX- 80 160 cps — call for price 


LI Gatasette program recorder $69.95 
! Gartek educational software $24.95 
All for 5169.85 


COMMODORE 4040 Dual Disk Drive 
Dual Disk Drive for the 64 & other models 
340KB each-total storage 640KB 
Come & try them-they're GREAT! 
Retal:$1295.00 ¥/C'S589.95 
30 Programs for tess than $30! 
Commodore Software Package $29.95 


DATA 20 Accasporeey 
a £00 card For Comenedove E4 $289.95 
» Bü cnlurna gaté For Commot bé H83.85 
a A0 tolumo card. For VIC-J0 Bg. u5 
e G0 colgmn card w)ER mam bwh sn dar VIC 20. 179.55 
& Video Pack ESR Far VIC-20 129.95 


STAR GEMINI PRINTERS| RX-80 100cps — call far price 
100 cps-Epsan pin & plug compatible-180 day warranty MX-100 call for price! | 
9x9 + Al -Hrietion Ni ate prapor aii »- LA HEWLETT 
spacing font-bit image graphies-bi-directional logic : 
seeking-2.3K BUFFER BUILT IN! | PACKARD 
HP-?9U : Baier = 


Gemini 10X 120 cps—has everything! $349.95 
Gemini 15 132 col., 100 cp: $479.95 n ie Du - ‘ciara r^ 
Call for math pac, sureityim pac, 1em 


" , formatter b ViciCate lor HP-T5C 
TRAE one m 
TRA TOR : 
IST 


Eenitte cale 
Uobwleavable but TRUE Enghsh 18 5 d 
" nh Engh n wi corte Redi VM ja WATCH 


eim. eggs ia a on, eta 58055 


$5.35 


Prog. stion w/griat 535.08 


with the ewer a MPATC Prag cieutas 1&6 93 
locii. pedis. Works tin mede fon P6 count! Pasta Oo. MP-AICY Pog calcio nn 
Maing Lm seirware k Telerummimicetont OIH. Prefer pr SCY *$$ 

APPLE BUYERS — LOOK! Commodore EXECUTIVE 64 PORTABLE 64K Computer! nr Cen Vide ea "B 

i REE 1000 EA AN | (Detachable keyboard, 5-inch color monitor & built-in ne ror pus 
Planklis ACE UN en a compatible floppy disk drive(s). COMPATIBLE with the software — kl mA 
80 Column Card designed for the popular Commodore 64, this machine pow heel sin sun un 
ACE Cale-spread shaet software is ready to go whan you are & WHERE yau aret tome ree v 4 evan 
ACE Writer software Call for special package prices! emen mei y madule tar 1C a8 


12" Gresn monitor 


Single Disk Drive—$855.00 
Dual Disk Drives-$1095.00 
@ SANYO 


IBM Persanal Computer “CLONE” 
The Sanyo high quality Model MBC 550 


Epson or Star Gemini printer (current model) 
Add’! $100.00 worth af Apple li software. 


ALL THIS FOR ONLY $1699.00 
LIMITED OFFER — CALL or COME BY NOW! 


(g SILVER-REED &x43 


ROYAL ALPHA 2001 
ELECTR 


Grep unit lor HEAVY Ic WOAK! 


eder OF FOR THE 5399 | 


FIRST TIME — 


Compact electronic typewriter P 178K (ABBE) cou svp tu Z5BK QNE-T HIRD 
(Interfaceable!} Letter quality; mA > M pa e dish drive exp te 645. MOK ATO THE PRICE! TS-1000 
10 &12 pitch; daisy wheel; L4| e SIDOS -wil use almost all (BM soltware 
buffer & more! a Low role keyboord 
REE soltware & many mare features 


¥/C; $369.95 


Optional M44 Memory matic 6,000 
character memory buter can store 
many gages of material in memory- ¥/C:$169.95 


Optional 1F 44 Interface (pleace 
acily serial or parallel) makes 

this EX4J a letter quality 

computes printer. Y/C: 5189,35 


16K mo x 4$.85 


ad the lac ony $905 00 
Printer by Timex 89.95 
Cali us for Times colrwere—buy 4 


e Gus $995" Cal us for Tien str 
YMPIC SALES COMPANY 


BROTHER 50 $369.95 P. 0. Box 74545 — 21BS. Oxfard Ave. Los Angeles, CA 30004 
BROTHER 60 $399.95 Phone (213) 739-1130 — Cabie "DLYRAV" LSA = Telex: 67 34 7? 
Order Desks: 7:00 AM to 7:00 PM Mon thru Sat—TOLL-FREE: (out of CA} 800-421-8045 lin CA] 800- 262-2153 TELEX:67 34 77 CABLE: VOL VAAV™ LSA 
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cations in Medical Care 
(SCAMC), Baltimore Con- 
vention Center, Baltimore, 
MD. Some of the topics to be 
covered include medical ap- 
plícations and solutions to 
problems of computers and 
technology in health care. For 
details, contact SCAMC, 
George Washington Univer- 
sity Medical Center, Office of 
Continuing Medical Educa- 
tion, 2300 K St. NW, Wash- 
ington, DC 20037, (202) 
676-B92B. 


October 24-26 

The Annual Conference of 
the Association for Com- 
puting Machinery -ACM %83, 
Sheraton Centre Hotel, New 
York, NY. Exhibits of com- 
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
"Extending the Human Re- 
source." The emphasis will be 
on theory and practices of 
personal computing. High- 
lighting the conference will be 
the Fourth International Com- 
puter Chess Championships. 
For details, contact Thomas 
A. D'Auria, Assistant Com- 
missioner, City of New York, 
Computer Service Center, 
11th Floor, 111 8th Ave., New 
York, NY 10011, (212) 620- 


Ir Dc omDeune 


9055. 

October 25-27 

Andean Informatics ‘83, 
Bogota, Colombia, South 


America. This is the first ma- 
jor international exhibition 
and conference to be held in 
the Andean region. For 
details, contact Informatics 
83, Suite 219, 3421 M St. 
NW, Washington, DC 20007, 
(703) 920-9595. 


October 25-28 

Working Conference on Pro- 
totyping, Brussels, Belgium. 
This conference will focus on 
the user-oriented develop- 
ment of information systems 
supported by prototyping. 
Research and technical 
papers will be presented. The 
sponsor is the Commission of 
the European Communities, 
For information, contact 
Keinhard Budde or Heinz 
Zuellighoven, GMD-IST 
Postfach 1240, Schloss Bir- 
linghoven, D-5205, St. 
Augustin 1, West Germany; 
tel: 02241/14-2440; Telex: 8 
89 469 gmd d. 


October 26-28 
Developing Long-Range 5ys- 
tems Strategies, Sheraton 


Hotel, Washington, DC. This 


is part of the George Wash- 
ington University Executive 
Systems Forum series. Con- 
tact the Conference Manager, 
U.S. Professional Develop- 
ment Institute, 1805 Powder 
Mill Dr., Silver Spring, MD 
20903, (301) 445-4400. 


October 27-28 

Computers in Construction, 
Washington, DC. For details, 
see September 22-23, 


October 28-30 

Applefest, Moscone Center, 
San Francisco, CA. More 
than 300 displays and booths 
of Apple computer equip- 
ment and accessories wil! be 
featured. Seminars, panel dis- 
cussions, conferences, and 
workshops will be held. 
Details are available from 
Northeast Expositions Inc., 
822 Boylston St., Chestnut 
Hill, MA 02167, (800) 
343-2222; in Massachusetts, 
(617) 739-2000. 


October 30-November 2 

DPMA Baltimore '83, Con- 
vention Center and Hyatt Re- 
gency Hotel, Baltimore, MD. 
The theme for this confer- 
ence, sponsored by the Data 
Processing Management As- 
sociation (DPMA), is "Infor- 


mation on the Firing Line." 
Semínars, workshops, gener- 
al sessions, and product dis- 
plays will be featured. For de- 
tails, contact Jim Osowski, 
DPMA International Head- 
quarters, 505 Busse Highway, 
Park Ridge, IL 60068, (312) 
825-8124. 


October 31-November 2 

The Ninth International Con- 
ference on Very Large Data- 
bases, Palazzo dei Congressi, 
Florence, Italy. This confer- 
ence seeks to identify and en- 
courage the research, de- 
velopment, and applications 
of database technology. Sub- 
jects of interest include data- 
base control, modeling and 
managing unformatted data, 
and novel environments and 
applications of database tech- 
nology. Contact Mario 
Schkoinick, K 55-281, IBM 
Research Labs, 5600 Cottle 
Rd., San Jose, CA 95193, 
(408) 256-1648, In Italy, Ren- 
zo Pinzani, Istituto di Mate- 
matica U. Dini, Viale Mor- 
gagni, 67/A, 50134 Florence, 
Italy. 


October 31-November 3 

International Canference on 
Computer Design-VL5] in 
Computers, Rye Town Hil- 
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COLU 


THERE IS 


We Know How You Felt, Columbus! 


in 1492 most people were saying the world was flat. They 
said, "You'll fall off the edge if you go too far." But that didn't 
stop you Columbus. You went ahead and discovered America. 

Todoy, most people ore saying, ‘‘file service,..is just not 
feasible." * They're even saying, ‘operations like record locking 
are not available." ** But that hasn't stopped Novell, either, 
Because we've gone cheod and discovered, designed, yes... 
even built and shipped file servers that the less adventurous said 
couldn't be built. And our file servers ore op and running all over 
America, (not ta mention the rest of the world.) 

Our Versatile Applied Server Technology (VAST) lets multi- 
ple operating systems on multiple types of personol computers 
share the some disk space and directories simultaneously. 

And yes, all you other guys, record lacking is available 
.-.an the ShoreNet/ VAST syslam, anyway. 


Discover the vast ShareNet Difference. 


The trouble with the civilized’ world of network- 
ing offered by our competitors is thot they are stilt 
thinking FLAT! They're still concentrating on the hord- 
wore connection instead of the software that mokes 


N 


NOVELL 


ICom Corp. m March Sycteme & Soliwors, pg. 118 
* *3Com Carp. in March System. 2 Soliwors, pg. 119 
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tha! hardware function. Just like Columbus, Novell is the ONLY 
company that can offer you o VAST networking difference. We're 
thinking round, you see. 


Does choosing a network have you "on edge"? 


Dan't fall off the edge! If networking—we mean real local 
area networking of numerous PC's, running multiple operating 
systems without modification to "off the shelf" software, having 
concurrent file sharing, default file locking, extensive dota secur- 
ity ond more—sounds exciting ta you, call us for a demonstro- 
fion so you can discover your options. ShoreMet/VAST will toke 
you out of the ‘‘flat’’ bounded network world and inta the bound- 
less universe of networks that work. 


Explore Novell's world! 


Discover the vast ShareNet difference. You'll find out-of- 
this-world performance at very down-to-earth prices. 
) ShareNei/VAST is easy to use. All you hove to do 
N is call us and we'll set sail on a course that solves 
your PC networking problams. Get on board with the 
Columbus of networking. Novell, Inc., 1170 North 
Industrial Pork Drive, Orem, Utah 84057, 801 226- 
8202 * 800 453-1267 


Novelli —making networks work. 
Qur VAST difference. 
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ton, Port Chester, NY. This 
conference will cover the 
VLSI (very-arge-scale inte- 
gration) aspects of the inter- 
action between fabricators 
and systems designers in 
hardware, software, and reli- 
ability in computers. Contact 
the IEEE Computer Society, 
POB 639, Silver Spring, MD 
20901. 


October 31-Nousmber 4 

Welcame to the World of 
Personal Computing, Wash- 
ington, DC. This is a compre- 
hensive introduction on how 
to use microcomputer tech- 
nology in business, industry, 
and government, The work- 
shop agenda offers six 
modules ranging from user 
productivity to software re- 
liability. For details, contact 
Keston Associates, 11317 Old 
Club Rd., Rockville, MD 
20852, (301) 881-7666. 


November 1983 


November 1-2 

The Annual Fall Conference 
of the lowa Association for 
Educational Data Systems, 
Des Moines, IA. "Quality 
Software for the 80s: De- 
velopment, Selection, and 
Usage” will be the Focus of 
more than 40 sessions pre- 
sented during this confer- 
ence. Three preconference 
workshops will be held on 
October 31. For details, con- 
tact Phillip J. Berrie, Educa- 
tional Services Division, 
Heartland AEA 11, 1932 
Southwest Third St, An- 
keny, LA 50021. 


November 1-3 

INTECH '83—The Integrated 
Office Technology Confer- 
ence and Exposition, McCor- 
mick Place, Chicago, IL. This 
conference and exposition is 
designed to provide top man- 
agement with high-level semi- 
nars, workshops, and equip- 
ment demonstrations that ad- 


dress the integration of infor- 
mation technologies and ap- 
plications. Contact Mary 
Beth Gouled, National Trade 
Productions lnc., 9418 An- 
napolis Rd., Lanham, MD 
20706, (800) 638-8510; in 
Maryland, (301) 459-8383, 


November 1-3 

The 1983 Federal Office 
Automation Conference, 
Convention Center, Wash- 
ington, DC. The theme for 
this conference and exposi- 
tion is "Making It Work,” 
The conference program will 
consist of seminars, work- 
shops, technology briefings, 
and major addresses, The ex- 
position segment will provide 
displays of the latest office 
automation equipment, sys- 
tems, and services. Further 
details are available from the 
National Council for Educa- 
tion on Information Strat- 
egies, POB N, Wayland, MA 
01778, (800) 343-6944; in 
Massachusetts, call (617) 
358-5356, collect, 


November 2-3 
Western Design Engineering 
Conference, Convention 


Center, Los Angeles, CA. 
Short courses on the agenda 
include “Principles of Ro- 
botics for Engineers," "Effec- 
tive Project Management," 
and "Programming Personal 
Computers," Many of the 12 
short courses will provide 
hands-on experience. An ex- 
hibition area will be featured. 
Contact the Marketing Direc- 
tor, Western Design En- 
gineering Show, 708 Third 
Ave., New York, NY 10017, 
(212) 661-8410. 


November 2-4 

Edmonton Computer and Of- 
fice Automation Show, Con- 
vention Centre, Edmonton, 
Alberta, Canada. For Full de- 
tails, contact Industrial Trade 
Shows of Canada, 20 Butter- 
ick Rd., Toronto, Ontario 
M8W 328, Canada, (416) 
452-7791. 
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November 2-4 

The First Annual Computer 
Vertical Market Conference, 
Meadowlands Hilton, East 
Rutherford, NJ. This confer- 
ence, sponsored by Frost and 
Sullivan, will explore the im- 
pact of the new integrated 
software approaches and the 
importance of maintenance 
and support functions. 
Speakers will address vertical 
marketing issues [rom the 
perspective of the user, ven- 
dor, and industry analyst. 
Full particulars are available 
from Caro] Sapchin, Frost 
and Sullivan Inc., 106 Fulton 
St., New York, NY 10038, 
(212) 233-1080, 


Mavember 3-4 

Computers in Construction, 
Scottsdale, AZ. For details, 
see September 22-23. 


Navember 3-6 

The 1983 National Home 
Electronics Show, Arlington 
Park Exposition Hall, Arling- 
ton Heights, IL, This show 
covers electronic equipment 
and technology ranging from 
home computers to telecom- 
munications security sys- 
tems. It's produced by Lin- 
coln Merchandising Co. Inc., 
1417 Milwaukee Ave., Chica- 
go, IL 60622, (312) 276-2819. 


November 5-5 

The Fourth Annual San 
Diego Computer Fair, Scot- 
tish Rite Center, San Diego, 
CA. This fair features short 
technical sessions, program- 
ming and computer games 
contests, commercial dis- 
plays, and user group dis- 
plays. For additional infor- 
mation, contact the San 
Diego Computer Society, 
POB 81537, San Diego, CA 
92138, (619) 565-8720. 


Navember 5-2 

Midwestern Educational 
Computer & Technology 
Conference, McCormick Inn, 
Chicago, IL. Exhibits, soft- 
ware demonstrations, semi- 


nars, and workshops will ex- 
plore the theme "Higher In- 
structional Techniques in Ed- 
ucation." For more informa- 
tion, contact the National Ed- 
ucationa! Computer Library, 
POB 293, New Milford, CT 
06776, (203) 354-7760. 


November 7-11 

International Conference on 
Industrial Electranics— 
IECON ‘83, Hyatt Regency 
Hotel, San Francisco, CA. 
For information, contact 
Frank A. Jur, Bechtel Corp., 
45 Fremont St., MS-45/17A26, 
San Francisco, CA 94109. 


November 8-10 

The Third Annual Soft- 
ware/Expo, Wembley Con- 
ference Centre, London, Eng- 
land. Conference topics range 
from computer-aided design 
tp database management. 
Contact Software/Expo, 
Suite 400, 222 West Adams 
St., Chicago, IL 60606, (312) 
263-3131, 


November 8-11 

Wescon and Mini/Micro- 
West 83, San Francisco, CA, 
A conference and exposition, 
Wescon covers a broad range 
of topics, including artificia! 
intelligence, computer pe- 
ripherals and simulation, and 
robotics. Mini/Micro serves 
the original equipment manu- 
facturer community by ex- 
ploring peripherals, proces- 
sors, data communications, 
and software. Contact Elec- 
tronic Conventions Inc., 8110 
Airport Blvd., Los Angeles, 
CA 90045, (213) 772-2965, 


November 9-10 

Business-Expo, Philadelphia, 
PA. For details, see Septem- 
ber 21-22. 


November 9-15 

Interkama 83, Düsseldorf 
West Germany. This exhibi- 
tion is designed for the instru- 
mentation and automation 
industries. It's expected to at- 
tract more than 1000 exhibi- 


Our new multimode: 
Correspondence quality. High-speed drafts. 
Graphics. Attractive pricing. 

And up to 500 cps. 


Anadex rapidly moves a head. 


High quality correspondence. 

High-speed drafts. 

High-resolution graphics. 

Whatever your application, they're all built into the exciting new multi- 
mode printer: Rapid/Scribe™ Model DP-6500 from Anadex. 

But the built-in feature that's got everybody talking is Rapid/Scribe's speed 
...500 characters per second at 10 Pitch in the high speed draft mode: and 
110 cps in the proportionally spaced, Dual Pass Correspondence Mode. 


The accompanying chart summarizes the speeds. (Notice that at 10 Pitch 
and 80 Columns, Speed is 275 Lines per Minute). 


Equally exciting are the impressive array of features that have 
become the Anadex hallmarks...friction and tractor feed, 


Printing speeds (cps) sophisticated communications capability, emulation packages, 
E os benennen tees T cps character font downloading, alternate character fonts, bar 
à v : x: qe Bape: AE codes, and of course, a reputation for reliability. 
nnance 


Proportional ........4..+ 275 cps 


Couple those features with Rapid/Scribe’s interfaces — Parallel, 


10 PWG... uiii. e.a 250 Cps Centronics compatible and RS-232-C Serial — and you have a 
TZ PWG... eae ees. SEBS solid, high-speed printer that fits virtually any computer and 
Condensed computer application...including yours. 
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tors from over 25 countries. 
For complete details, contact 
Diisseldorf Trade Shows, 500 
Fifth Ave., New York, NY 
10116, (212) 840-7744. 


November 14-17 

AUTOFACT 5 Conference 
and Exposition, Cobo Hall, 
Detroit, MI. The focus of this 
event will be on CAD/CAM 
(computer-aided design/ 
manufacturing) and the ex- 
panding technologies of com- 
puter-integrated manufac- 
turing and the automated fac- 
tory, More than 90 com- 
panies will exhibit CAD/ 
CAM systems, computer 
graphics, software, industrial 
robots, and computer-based 
test and measurement sys- 
tems. Concurrent technical 
sessions and tutorials will be 
held. Contact Gregg Balko, 
Society of Manufacturing En- 
gineers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-1080. 


November 14-17 

Canadian Computer Show & 
Conference, International 
Centre, Toronto, Ontario, 
Canada, Further information 
is available from Industrial 
Trade Shows of Canada, 20 
Butterick Rd., Toronto, On- 


tario M8W 3Z8, Canada, 
(416) 252-7791. 


Nonember 15-17 

SNA Architecture and Imple- 
mentation, Sheraton Rolling 
Green Inn and Conference 
Center, Boston, MA. For de- 
tails, see October 3-5. 


November 17-19 

Ed-Com/Fall ‘83, Los Ange- 
les, CA. This conference and 
exposition offers demonstra- 
tions, seminars, hands-on 
sessions, panels, and micro 
courses that address, eval- 
uate, and analyze the devel- 
opment of computers in edu- 
cation. Hardware, software, 
and publishing companies 
will display items of interest. 
Contact Carol Houts, Judco 
Computer Expos Inc., Suite 
201, 2629 North Scottsdale 
Rd., Scottsdale, AZ 85257, 
(800) 528-2355; in Arizona, 
(602) 990-1715. 


November 17-19 

The Fifth Annual Northeast 
Computer Show and Soft- 
ware Exposition, Hynes 
Auditorium, Boston, MA. 
This end user computer show 
offers nearly 500 displays of 
computers, peripherals, ac- 
cessories, and software. More 


Interest in New 


U.S. Savings Bonds is growing daily 


information is available from 
Northeast Expositions, 822 
Boylston St., Chestnut Hill, 
MA 02167, (800) 841-7000; in 
Massachusetts, (617) 739- 
2000. 


November 28-December 2 
Welcome to the World 
of Personal Computing, 
Fort Lauderdale, FL. For 
details, see October 3i- 
November 4. Bi 
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Coast Guard Finds 
IBM PC Shipshape 


The U.S. Coast Guard has 
enlisted the IBM Personal 
Computer in a move to cut 
costs. Three PCs were recent- 
ly installed on the 378-foot 
cutter Rush, which makes its 
home port in Alameda, Cali- 
fornia, Many of the 378-foot 
class of cutters are outfitted 
with Convergent Technol- 
ogies C3 Data Systems, but 


these machines are high- 
priced and require a great 
dea) of training. The IBM PC 
was selected as an inexpen- 
sive alternative to the C3. 
"At many units, there is a 
need for small computers but 
not necessarily with as much 
power as the C3. After look- 
ing at a number of small com- 
puter systems, we decided 
that the IBM PC was the best 
choice,” a Coast Guard 
spokesman said. M 


in order to gain optimal coverage of your organization's com- 


puter conferences, seminars, 


workshops, courses, etc, notice 


should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 


Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the twa following calendar months. Thus a given 
event may appear as many as three times in this section If it is sent 


to us far enough in advance. 
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SMART TO Take **. 


at Singer in Stamford. 
Terence J, Saunders 


"| buy U.S. Savings Bonds 
because | wish to invest in 
America's future.” 


stock^. e 


in America. 


Ad Do m— 


Cathy Porricolo 


"Savings Bonds are not 
only a good Investment for 
my future, but also the 
lulure of my country." 


Harry P, Hancock 

By purchasing Savings 
Bonds through Ihe 
company's Payroll Savings 
Plan, | can save without 
ever actually seeing Ine 


Vas, piense sand me Free information about the Payroli 
Savings Plan. 


Name 
Pasitian 
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MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 


QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON. 


New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith™, Nibbles Away™ and other 
“Nibble copiers” require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD- 
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 
takes a snapshot of memory in your Apple® II. 


sg = 


Software is not copy protected. 
tem requirements: Apple it 
us with 64K and DOS 3.3 or 
Apple He. Franklin Ace also 


supported 
“Wildcard does not operate with 


CP/M" or other micraprocessor 
based software. 
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FEATURES 


o Hardware copying device... 
push button operation. 


; O Copies 48K memory resident 


software, most 64K software. 


| Q No programming experience or 


parameters necessary. 
o ie up DOS 3.2 and DOS 3.3 


isks. 

o Creates DOS 3.3 unprotected 
and autobooting disks. 

O WILDCARD lives in any slot. 
Undetectable by software. 

o Produces autobooting disk in 
2 minutes. 

0 Copies are DOS 3.3 compatible. 

D Copies become accessible for 
alterations. 

D Simple, easy-to-use software 
included. 


WILDCARD Utility Disk 1 also in- 


cluded, featuring: 

D Automatic program compres- 
sion and BRUN file maker. 

DO Multiple programs can be 
placed on the same disk. 

D Recreates basic files to load and 
save. 

u Files can be placed on a hard 
disk...and more. 


— Now you can make back-up copies 
of protected software with 


the push of a button. 


ann S 


WILDCARD $139.95 


Order direct from East Side Soft- 
ware Co., 344 E. 63 St., Suite 14-A, 
New York City 10021, 212-355-2860. 
Please include $3.00 for shipping 
and handling. Orders outside 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 

N.Y. State residents add sales tax. 
Dealer inquiries welcome. 


IMPORTANT NOTICE: The WILDCARD is offered 
for the purpose of enabling you to make archival 
copies only. Under the Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy for archival pur- 
poses only and the WIL RD will enable you 
to do so. The WILDCARD is offered for no other 
urpose and you are not permitted to utilize it 
or any other use, other than that specified. 


Apple and the Apple logo are registered 
trademarks of Apple Computer, (nc. —CP/M— 
trademark of Digital Research, Inc. Locksmith— 
trademark of Omega Microwave, Inc. Nibbles 
Away—trademark of Computer: applications. 


The next step in high- 
powered processing is 
here—Cadmus 9000, 
the most powerful dis- 
tributed UNIX system 
in the world. 

For starters, 
it runs under our 
unique, highly efficient 
UNISON" transparent 
networking software. 


based Q-Bus" 

architecture and 
MULTIBUS™ com- 

patibility Architecture 

that gives you local 

area networking via 
Ethernetor fiber optics. 
Youalsogetan — Ji. 
outstanding j 
selection of T - 
third-party soft- + 2 
ware, ranging ` Dr d 
from integrated deci- 


And the whole system has been — sion support packages to such powerful 
from the ground up, with advanced 68000- graphics programs as 3-D Solids Modeling. 


Cadmus, Cadmus 9000 and UNISON ara tradamarks o Cadmus Computer Sysiema, Inc. Thunderball is a sarvicemark of Cadmus Computer Systems, (nc. Unn is a trademark and 3 
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But most of all, you get unprecedented developed by Cadmus to keep 
power. Because when you add terminals to a customers satisfied, The program also 
Cadmus 9000, it doesn't get weaker, it gets includes complete on-site customer 
stronger. Its open-ended architecture gives training. 


" 
i 


you configuration flexibility that's simply ' MAKE YOUR POWER PLAY NOW. 

impossible with any other system because =S Call Cadmus for complete infor- 

each terminal supplies its own computer mation on the most powerful distributed UNIX 

power to the network. system in the world. The Cadmus 9000. Now 

THUNDERBOLT™ 24-HOUR GUARANTEED yOu can have raw computing power. Cadmus 

NATIONWIDE SERVICE. Computer Systems, Inc., 600 Suffolk Street, 
Every Cadmus 9000 is protected by Lowell, MA 01854, 617/453-2899. 

our unique Thunderbolt service agreement It 

guarantees service anywhere in the country Us 

within 24 hours. Thunderbolt service is part ande n inm de iro 


Cadmus products are available in Europe through 
of a complete product support program PCS GmbH Munich, West Germany (089) 678040, 


Belt Laboratories, O-Bus «s a Irademark ol Digdal Eguprmant Corporation. Ethene i8 a trademark of Xerox Corporation. MULTIBUS & a Irsdemark of (niet Corporation. 
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ite img MX-80 MX-100 DUAL DENSITY 
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7.9, $86.29 .. Ee 29. 90 x 


INNOVATIVE RIBBONS FOR DISKETTE 
CONCEPTS [JBA PRINTERS 
FLIP'N'FILE wae STORAGE 


DISC STORAGE BOX 440 p.75 $29.70 BOXES 
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B5 1/4 " 8" PAPER TIGER 6.95 75,06 — BLUE OR BEIGE 


S94 95 .S29. 95. MICROPRISM 7.9 86.29 $2 49. 


PRISM 10.95 118.25 
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WITH FREE Fh h A = a ix 
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CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 
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An Operations Research 


Scheduling Program 


A microcomputer-based scheduling algorithm can be an aid 
in managerial decision making 


by Walter A. Stark Jr. and Richard A. Reid 


In the field of operations research 
(OR), practitioners develop analytical 
procedures that can help managers 
improve their decision-making 
capabilities. Many OR techniques 
provide assistance in solving day-to- 
day operational problems, such as 
establishing collection routes, design- 
ing nutritional menus, scheduling 
aircraft and crews, locating offshore 
oil-drilling platforms, and determin- 
ing the number of toll operators 
needed. Some of the more common 
OR models that have been recently 
discussed in the microcomputer 
trade press include linear program- 
ming, network analysis, queuing, 
and routing solutions (see references 
1, 4, 8, and 9). 

Sequencing and scheduling prob- 
lems illustrate the short-term plan- 
ning concerns for which OR tech- 
niques have been developed. These 
techniques have been used for a 
variety of scheduling problems, in- 
cluding the determination of the pro- 
cessing order for jobs by various 
machines in a facility and the resul- 
tant schedule for each machine, the 
sequence by which customer orders 


are picked in an electronics distribu- 
tion center, and the establishment of 
a sequence by which customer audits 
are completed in an accounting firm. 

Many of these OR methods contain 
recipes, or algorithms, for solving 
problems. Although not difficult con- 
ceptually, these algorithms often re- 
quire extensive calculations that, 
when performed manually are 
tedious and subject to error, 
However, these algorithuns appeared 
to be well within the capabilities of 
a modest-sized microcomputer, and 
we were intrigued by the challenge 
of executing and applying some of 
these algorithms using an Apple 
computer. Various job-sequence 
algorithms or heuristics have been 
implemented on large computer 
systems (see reference 5). However, 
it seemed appropriate to consider im- 
plementing a flow-shop scheduling 
problem on a microcomputer for two 
main reasons. First, a microprocess- 
ing system at the scene of manage- 
ment action is more likely to be used 
than a terminal connected to a firm's 
mainframe because the practice- 
oriented manager feels less threat- 


ened and more in control relative to 
the smaller system. Second, the total 
investment in a microcomputer 
system is commensurate with the job 
required; extensive number-crunch- 
ing, graphical displays (such as that 
required in PERT charting), and 
database management should be left 
to the larger centralized systems. 
In this article, we will describe and 
illustrate an efficient method for 
determining a good sequence for pro- 
cessing a set of jobs or customers, 
each of which has different character- 
istics or makes different demands on 
the various organizational resources. 


The Problem 

At this point, a simple example will 
clarify terminology to be introduced 
later and show how proper schedul- 
ing can save time and, presumably, 
money. Suppose you operate a suc- 
cessful specialty car-painting shop 
whose reputation for attention to 
detail and superb paint jobs is 
spreading. The following are general 
operations in the normal sequence of 
your special paint job: removal of 
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Now, 


heres a printer 
for you. 


The Silver-Reed EXP 550 
Electronic Bi-directional Daisy Wheel Printer. 
This superbly built computer compatible printer from Silver-Reed (one of the world’s leading 
typewriter manufacturers) offers a 17" paper capacity with carrier feed in units of 1/120 in. and 


forward/reverse paper feed in units of 1448 in. The EXP 550 provides letter quality hard copy, 
quiet operation and total dependability... at a very affordable price. 


The EXP 550 emulates the Diablo 1610* 


For more information, call (800) 421-4191. in CA, (800) 252-7760. Ask for the Printer 
Sales Division. 


w SIL.ER-REED 
SILVER- REED AMERICA, INC. 
3665 Hayden Place, Culver City CaBlnrnia 90230 


"Diablo bs a trademark ol XEROX Corporation. 
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ProcessTime Estimates (In hours) 
for Specialty Paint Shop 


Major Trim 
Body Work Removal 


Corvette 4 
Daytona 3 
Turbo-ZX 2 
1 
1 


Job 


Rabbit 
Cobra 


Paint 
Strip 


Body 


Finish — Paint Reassemoly 


Table 1: As an example of how a scheduling algorithm works, we'll use a specialty car- 
painting shop where five cars have to be painted. An entire paint job is made up of six 
processes. Here are estimates of how long each process will take for each car. 


trim parts, stripping (to the bare 
metal} of ail paint, finishing body 
work, painting and buffing, and final 
reassembly after touch-up opera- 
tions. Normally, your shop does no 
major body work, although occa- 
sionally such work is done for special 
customers. There are thus six possi- 
ble operations including major body 
work. The elapsed time, in hours, for 
completion of each of these opera- 
tions is the process time. What's more, 
zero process time is allowable; for ex- 
ample, most jobs require no major 
body work. Also, on occasion, a low- 
budget job comes through in which 
the paint is not stripped. In this case, 
the sanding is done during the body- 
finishing operation. 

Now, imagine that five cars arrive 
for painting. Each is a job. Based on 
years of experience, the shop fore- 
man estimates the times for each job, 
as shown in table 1. Given these 
times and a desire to complete all 
jobs in the shortest possible time, the 
objective is to determine the best se- 
quence in which to complete all the 
jobs. 

At first glance, it is not immediate- 
ly obvious that any job sequence is 
the most efficient. In order to manage 
this situation, you need to present a 
schedule that shows the start and 
finish times for each job at each work 
station. Such a schedule is shown in 
table 2 for the sequence of jobs given 
in table 1. 

The cumulative elapsed time for all 
five jobs is 79 hours. Because we 
assume you don't fire workers in be- 
tween operations, the total number 
of hours paid equals the number of 
workers (at all operations) multiplied 


by the total elapsed time. For one 
worker per operation, you pay for 6 
x 79 = 474 hours total operations 
time. Summing the actual hours 
worked (16 in major body work, 11 in 
trim removal, 17 in stripping, 64 in 
finishing, 14 in painting, and 8 in 
reassembly) yields a total of 130 
hours. Thus, the idle time of workers 
(and/or machines) is 474 — 130 2 344 
hours. Indeed, most of the time the 
workers are idle! This situation 
assumes that an idle worker at one 
operation cannot be used to reduce 


Create a productive AOS-like en- 
vironment for your Data General , 
NOVA® or ECLIPSE® with Wild 


Hare's TSS. This state-of-the-art f X 
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CAES eachterminalisindependent 


satisfaction guaranteed. Each 
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the time required on another opera- 
tion; that is, you have a union shop, 
Moreover, technological specifica- 
tions require that each job have the 
same sequence of machine opera- 
tions, 

Using techniques that are de- 
scribed later, a suitable reordering of 
the jobs reduces the total elapsed 
time by 54 hours, or 6 x (79 — 70), for 
a new total operations time of 420 
hours; idle time now becomes 420 — 
130 = 290 hours, Not only are labor 
costs reduced by 11 percent, but also 
the overall fraction of idle time is 
lowered. Furthermore, in searching 
for a better sequence, you have iden- 
tified two sequences having the same 
law total operations time. Having two 
or more good job sequences allows 
the foreman some discretion in grant- 
ing job priorities, arranging machine 
maintenance, or workers’ vacations, 
and the like, while at the same time 
maintaining the best possible 
schedule. 

How do you begin to approach the 
search for an optimum job sequence? 
Considerable effort has been expend- 


languages such as COBOL, BASIC, 


£ FORTRAN, ALGOL, Assembler, 
| f etc., as well as independent 
. software like SUPERCOMP™ 

of other applications. Also, 


and can control multiple 
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hat's the envy p less than 1%. 
. Sho NT ur 14 9 0 KA “ Eod repair, a nation- 
wide work of authorized service centers 


stands ready for speedy repair on your six- 


month end-user warranty. 


Just think of it: everything you want in a 
letter-quality printer...anywhere you want it. 


Only $599. 


Transtar 


P.O. Box C-96975, Bellevue, Washington 98009 


Circle 457 on inquiry card. 


dob 


Corvette 
Daytona 
Türbo-ZX 
Rabbit 
Cobra 


Schedule of Operations 


10 
18 
20 
20 


Table 2: A sample schedule of operations. The numbers listed show at which hours a given car enters or leaves a particular process. 
First, the Corvette enters the trim-removal process and the Turbo-Z.X enters the major body work process. After four hours, the Corvette 
| leaves trim removal and enters the paint strip process while the Daytona enters trim removal. The process continues until after 79 hours. 
the last car, the Cobra, leaves the reassembly process. 


ed to develop an understanding of 
the scheduling problem, which is at 
best frustrating and at worst totally 
intractable. Under certain conditions, 
however, the problem can be solved, 
or at least a nearly optimal solution 
can be obtained. It is noteworthy that 
these special solutions can be im- 
plemented on a microcomputer (in 
this case, a 48K-byte Apple II Plus). 


Some Definitions 

To understand the problem and the 
programmatic approach to the solu- 
tion more clearly, a few definitions 
are helpful (see also reference 6): 

Seguencing is the order in which ob- 
jects are placed for processing by an 
organization. Job sequencing involves 
the time ordering of jobs through one 
or miore processing centers so that 
specific performance measures, such 
as minimal idle times or timely deliv- 
eries, are achieved. Variation in job 
sequence can produce significant dif- 
ferences in costs and productivity. 
The sequential arrangement of start 
and finish times of various jobs on 
machines is termed a machine load- 
ing schedule. A schedule can be 
generated for a given machine only 
after the job processing sequence has 
been determined. in preparing the 
schedule, note that a machine cannot 
be used until it is free and that a 
given operation of some job cannot 
be started until the prior operation 
for that job is completed. 

Jobs represent customer orders, and 
machines involve processes that must 
be performed on customer orders. In 
other words, a job represents a total 
effort, the result of which is used to 


satisfy a customer's need. À machine 
provides processing capability for the 
job effort and can perform one or 
more operations, but only one at a 
time. Acts performed by machines 
are needed to complete the job. In 
this sense, machines are not neces- 
sarily always mechanical devices; 
they can be human beings perform- 
ing a strictly manual operation such 
as visual inspection. The order in 
which a job must proceed through 
various machines is referred to as 


technological ordering. And, as men- 
tioned previously, the time spent on 
a machine to perform a given opera- 
tion is called the process time for that 
operation. 

In the most general case, without 
any job technological order specified, 
for N jobs and M machines, there are 
(M!) possible sequences. (For a 
given job with M machines, there are 
M ways to choose the first machine 
operation, M—1 ways to choose the 
second, etc,, so that the total number 
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“Theres no ic to using your | 
personal computer for data acquisition,’ 


Fred Molinari, President 


There's no trick to it. 

It's as easy as calling Data Translation. 

Just take your choice of our new single _ 
board plug-ins and bring complete analog and dig- 
ital I/O capabilities to your personal computer 

ther you're working in laboratory 
research or industrial process control, our single 
boards can give you measurement and control 
capabilities without having to spend big bucks. 

That's a promise you can bank on from the 
leading supplier of low cost data acquisition 
boards, systems, and software. 

Our boards include multi-channel A/D with 
programmable gain, D/A, digital I/O, a program- 
mable clock and many have direct memory 
access capabilities. With power and performance 
to match your PC, our analog interfaces provide 
12, 14, or 16-bit A/D resolution and direct connec- 
tion for high or low level signal inputs. 

And these boards are easy to use. They 
plug into the PC’s backplane. No messy external 
boxes or cables. User input connections are sim- 
ple with our compatible lme of screw terminal 
panels for all of the I/O capabilities. 

Plus comprehensive user manuals with 
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many programming examples get you up and running fast. 

These easy to use, and easy to program boards are 
highly reliable at a very low cost, and of course fully backed 
by Data Translation's service and support team. 

So why look any further? No other analog I/O systems 
can offer PC users such quality, 
power, and performance for such 
a reasonable price. 

But you probably expected 
that. After all, making data acquisi- | 
tion easy is what we're all about. 

And that's no illusion. 


Call (617) 481-3700. 


| Data Translation is the — pel 
of personal computer ha and software 
for data acquisition and ecd 


See our -- g -hw 


World Headquarters: Data Transiator imt.. M X Lax Ir, Mariba IMAGI? 61 dl 3700 Ti 991-648 
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of possible sequences for machine 
ordering is M(M-1)(M—2)... = 
M!. The cambination of job se- 
quences is an exponential function 
resulting in (M!)' possible job- 
machine sequences.) The number of 
possible job sequences, therefore, 
quickly becomes very large. For ex- 
ample, if M = N = 4, the number of 
possibilities is about 3.3 x 105; for M 
= N = 5, the possible sequences total 
nearly 2.5 «x10 Thus, complete 
enumeration and evaluation of all job 
sequences becomes impractical for 
most real problems, and operations 
researchers seek cost-effective limits 
in searching for good job ordering. 

Although the general problem re- 
maintains intractable, operations re- 
searchers have developed efficient 
procedures for certain special cases, 
which result from adding simplifying 
assumptions to the general problem 
in order to create a more limited 
perspective. You can then solve the 
subproblem mathematically. For the 
special problem treated here, the 
crucial assumption made is that the 
technological ordering for all jobs 
considered is the same. In other 
words, each job goes through exact- 
ly the same ordered sequence of 
machine aperations (remember that 
some operations can have zero pro- 
cess time). This enabling assumption 
results in what is known as the flow- 
shop scheduling problem in contrast 
to job-shop scheduling, in which each 
job might have different technological 
ordering (see reference 6). With the 
same sequence of operations for each 
of N jobs, the number of possible 
orderings of jobs becomes N!, Now, 
if N = 5, for example, 120 (or 5 x 4 
Xx 3 x 2 x 1) job sequences have to 
be examined to find the optimum se- 
quence. 


Method 

The flow-shop scheduling problem 
assumes that you know or can deter- 
mine processing times for each of N 
jobs on M machines (these times 
could represent average values). 
Moreover, the best job sequence is 
assumed to require the least total 
facility processing time to complete 
all jobs. By definition, total facility 
processing time is equal to total 


machine-operating time plus total 
machine-idle time. Because total 
machine-operating time is fixed for a 
given set of jobs, minimizing total 
facility processing time also mini- 
mizes total machine-idle time. 

The approach for solving this prob- 
lem was first developed by S. M. 
Johnson (reference 7), extensively ex- 
plored by R. A. Dudek and R. M. 
Ghare (reference 3), and popularized 
by R. E. D. Woolsey and H. S. Swan- 
son (reference 10). The procedure 
coded here is based on the heuristic 
presented by R. Hesse and R. E. D. 
Woolsey (reference 5). 

Simply described, for N jobs pro- 
cessed first on Machine A and then 
on Machine B, the Johnson algorithm 
requires finding the shortest process- 
ing time in the set of times for both 
machines. If that time is for Machine 
A, then that associated job is sched- 
uled first; if for machine B, the asso- 
ciated job is processed last. The as- 
sociated job is then removed from 
consideration. Next, the selection 
process is repeated, but this time the 
algorithm schedules the job having 


"i E F) 


\ 
COMPUTER A 


the next-shortest time either as early 
as possible or as late as possible ac- 
cording to the next-shortest time on 
Machine À or Machine B, respective- 
ly. This job is then removed from 
consideration, and the process is con- 
tinued for the remaining jobs until all 
jobs are scheduled. 

To illustrate, suppose we have five 
jobs with the following process times 
(in hours): 


Job Machine Machine 
Name A B 
Job 1 2 5 
Job 2 6 1 
Job 3 3 6 
Job 4 5 2 
Job 5 7 4 


The optimal sequence is Job 1-3-5-4-2. 
The shortest time on any machine is 
1hour (Job 2, Machine B). Hence, ac- 
cording to the algorithm, Job 2 is 
scheduled last. Job 2 is then elimi- 
nated from further consideration. 
The next-shortest time is 2 hours for 
both Jobs 1 and 4. Job 1 is scheduled 
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as the first job (the 2-hour time is on 
Machine A); Job 4 is scheduled next 
to last because its 2-hour time is on 
Machine B. After removal of these 
two jobs from consideration, Jobs 3 
and 5 remain to be scheduled. The 
next-shortest time is 3 hours (Job 3, 
Machine A). Thus, Job 3 is scheduled 
as early as possible, after Job 1. Job 
5 remains to be scheduled between 
Job 3 and Job 4. 

This algorithm forms the heart of 
the machine-scheduling program 
presented in listing 1. À formal proof 
of the algorithm can be found in S. 
M. Johnson's original paper (see 
reference 7). However, intuitively, 
you can see that the last job (N) can- 
not be finished earlier than the time 
required to process each job on 
Machine A, plus the time necessary 
to complete the second operation of 
the last job. Similarly, the last job can- 
not be completed sooner than the 
time to process each job on Machine 
B, plus any time delay before 
Machine B can begin processing. 
Moreover, the minimum delay is just 
the time required to process the first 
job (1) on Machine A. The minimum 
total time, Twin» is thus bounded by 
the larger of the following two in- 


equalities: 
T. 2A ty 44 
fobs 
or 


yum = baa + P» fay 

jos 
where ty and ty are the process times 
on Machine A and Machine B, re- 
spectively, for job j; ts, thus repre- 
sents the operation time on Machine 
B for the last job N, and t4, represents 
the operation time on Machine À for 
the first job. 

The sums are fixed values, inde- 
pendent of job sequence; therefore, 
the only way to influence the overall 
time is by choosing ta, or tay to be as 
small as possible. Thus, the job with 
the smallest tų is scheduled first, and 
the job with the smallest t» is 
scheduled last. The remaining jobs 
are scheduled by extending the ap- 
plication of this logic. 

The rationale underlying this pro- 
cedure is to place jobs having short 
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Listing 1: An Applesoft BASIC program using a scheduling algorithm, The progmm can 


be used for an operation using any number M of processes or machines. 


REM — MACHINE SCHEDULE 
REM COPYRIGHT 1981, W A STARK 


M-MACHINE SCHEDULING 
USING QUICK à CLEAN JOHNSON 
ALGORITHN 
DIM 4120 20) 14120) N$ (20) 
1080 DIN À 20) (0) ,C(20) 
nn A) SEd t20, 20 20 AY (20) 


Ho 20 
Bin $1 (20), 720), do) 


S0TO 1730 
SO REN — disitittiiitttiittH 
&0 E SUBROUTINE PAUSE 


EN 
180 PRINT : PRINT "HIT SPACE BAR TO CONTINUE” 
1190 CV = PEEK (37) 
| GET WS 
VTAB (CY) 
PRINT SPC( 38);'* 
RETURN 
REM — tititititittittititit 
i SUBROUTINE ENABLE PRINTER 


1270 REM USES DRIVER IN 

1200 REM SUBRDUTINE AT 7150 
1290 REN 

1300 CALL (768) 

i PRINT CHAS (17) 

1330 REM DEFEAT 40 COLUMN WINDOW 
Eas POKE 33,33 

1360 REH teagesecsassaassesee 

1370 REM SUBROUTINE TO END PRINTING 
1380 REM DISABLES THE AIO BOARD, SLOT 2 
1390 REN 

1400 PRE 0 

1410 REM RESTORE 40 COL TV WINDOW 
VOS POKE 33,40 

1440 REM Hittitittiurttninin 

1450 REM SUBROUTINE SCHEDULE 

1440 REM 


1470 REM CALCULATES IN / QUT 
um M REM SCHEDULES FOR MACHINES 
1500 nt, 1) = 0,0 

1510 FOR Mz 1 TON 


T 
1520 T2(1,8) = TL (LN) + MICED,N) 
1530 IF R= NM GOTO 1550 

(540 TON + LE = T2CLLMD 

1550 NEXT M 

1550 TI = T2i,! 

1570 FOR J = j! it NJ 


(500 Ti(J,1) = "i 1,1) 

1990 T2(,1) = Hii) CNEGND 
1400 MIT I 

1610 

1620 FÜR J= 2 TO NJ 

1630 FOR N = 2 TO NN 

1640 TIIM) = T2U,M - 1) 

1650 IF 120 - £N > T2U,N - 1) THEN TLU,N) = T2( - 1A) 
M0 TOU) = TURN e MEUM 
1670 NEXT M 

1580 

1690 RETURN 

1700 REN rupit 
1710 REM stitit MAIN. ttftt 
1720 REM — ftti ipt DUO: 
1730 HOME : PRINT 1 PRINT 

740 REN 


Listing 1 continued on page 558 


WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 
C-COMPILER. 


DEC and INTEL wanted the best C technology avail- 
able, with excellent code density, supporting the full C 
language and their specific operating environments— 
all at a competitive price. 


They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro- 
computers —68000, PDP-11* Z8000, 8086 — with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ- 
ing CP/M* and PC DOS* Both cross and native compilers 
are available. 

Call us for the distributor nearest you. OEM's should 
contact us directly about their specific requirements. 


Mark Williams Company 
1430 West Wrightwood, Chicago, Hlinois 60614, 
312/472-6659 


Mark 
Williams 
Company 


M 


*PDP-11 isa trademark of Digital Equipment Corporation. 
*CP; M is a trademark of Digital Research Corporation. 
"PC-DOS is n trademark of IBM. Circle 486 on inquiry card. 


processing times on the first machine 
early in the sequence so that the sec- 
ond machine can be put to use as 
soon as possible. At the end of the 
sequence, the situation is reversed, In 
particular, those jobs with short pro- 
cessing times on later machines are 
placed at the end of the sequence so 
that all machines finish all job pro- 
cessing at approximately the same 
time. 

The Johnson algorithm provides an 
optimum schedule for the two- 
machine problem and for special 
three-machine situations. Extending 
the algorithm to M-machine situa- 
tions produces a good, but not neces- 
sarily optimal, solution, However, ex- 
perience shows that of the N! possi- 
ble job sequences, some of the M- 1 
sequences uncovered using the ex- 
tended algorithm are optimal or near 
optimal. 

You extend the algorithm to M 
machines by first applying the 
Johnson two-machine algorithm to 
the first (1) and last (M) machine 
operations in order to obtain a feasi- 
ble job sequence. Next, by using the 
sum of the job processing times for 
the first two (1 + 2) and the last two 
[(M — 1) + M] machine operations, 
you can determine another sequence. 
Ihe process is continued M — 1 
times, applying the Johnson algo- 
rithm successively to the sum of the 
first Jj processing times and to the 
sum of the last j processing times, 
where j runs from 1 to M - 1. 

This procedure yields M — 1 job- 
order sequences. The sequence hay- 
ing the least total facility processing 
time may be selected as best. An ad- 
vantage of the Johnson algorithm 
over other How-shop techniques, 
such as the Gupta algorithm (see 
reference 5), is that several sequences 
are determined for consideration. 
Having these alternative sequences 
allows the scheduling manager some 
viable options if such factors as 
priority jobs, machine maintenance, 
or workers vacations need to be 
considered. 


The Program 
Listing 1 shows the implementa- 
tion of the Johnson scheduling 
algorithm on an Apple II Plus 48K- 
Text continued on page SA 
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Listing 1 continued: 


1750 PRINT TABI RE SCHEDULE" 
1750 PRINT M, 7) ^ Misi 1981, WA STARK" 
1770 Er. 


= 0 
ie t PRINT 1 PRINT 


20 REM : DESCRIPTION 

PRINT "H-MACHINE SCHEDULING " 

1840 PRINT "USING THE JOHNSON QUICK k" 
1850 PRINT "CLEAN ALBORITHM,": PRINT 
PRINT “PROGRAM CAN BE USED FOR” 
PRINT “UP TO 15 JOBS 20" 

PRINT "MACHINE OPERATIONS, ": PRINT 


1890 PRINT : FLASH 1 PRINT NOTE!" NORMAL 
PRINT NTT 


1930 PRINT *$ititttitttittttittiiitii" 
1940 BOSUB 19601 REM - PRINT CHOICE 
1950 6070 2 


PRINT : PRINT 1 PRINT 
PRINT “FOR HARDCOPY OUTPUT, TYPE Pj* 
PRINT "(BE SURE PRINTER IS READY)” 
PRINT OTHERWISE, TYPE AN W' 


NPUT 

IF TT = "N° THEN TTY = Oi RETURN 

IF TTE = "P^ THEN TTY = 1: GOTO 2050 
PRINT 1 PRINT “TYPE P OR M, PLEASE" 
PRINT 1 GOTO 200 
oa REM - PRINTER DRIVER 


2070 HOHE 1 uy 

2080 DISPLA 

2 it "TYPE NUMBER DF JOBS "NJ 
n "TYPE NUMBER OF MACHINES "iNY 


REM INPUT JOB DESCRIPTIONS AND 
ak MACHINE OPERATIONS 


2160 PRINT “BESIN BY DESCRIBING MACHINE 

2170 PRINT "OPERATIONE. THESE OPERATIONS ARE ' 
2180 PRINT *ABSUMED TO BE SEQUENTIAL." 

2199 PRINT 

2200 FOR A= | TO NA 

2210 


PRINT : PRINT 

PRINT TYPE A DESCRIPTION OF OPERATION 4 "H 
PRINT "(USE UP TO 7 CHARACTERS)" 

2240 INPUT Me(M) 

IF LEW Mon) ( = 7 GOTO 2290 


PRINT “USE ONLY 7 CHARACTERS, PLEASE" 
n, min 


HOHE 

PRINT "NOW BRIEFLY (ó CHARACTERS OR LESS)" 
PRINT "DESCRIBE EACH JOB, AND THE TIME' 
PANT "IW EACH OPERATION FOR THAT JOB.' 


FOR J = 1 TO NJ 
PRINT "TYPE A DESCRIPTION OF JOB & "jJ 
zn J$(J) = LEFT$ (J$,5) 

90 PRINT 


PRINT "FOR THIS JOB, ENTER THE TIME" 
PRINT "(TO THE NEAREST TENTH UNIT)” 
2420 PRINT "REQ'D FOR EACH OF THE * 
PRINT "OPERATIONS LISTED BELOV. ° 
PRINT "(USE THE SANE TIME UNITS" 
PRINT "FOR ALL OPERATIONS. 3: 


FOR M = 1 TO WA 
2490 GAP = B - LEN (N$(MI) 
2500 CY = PEEK (37) * í 
2510 IF CV e > 23 THEN CY 3 CY - ] 
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A Remarkable Program For CP/M 
Users. 

Of course, CP/M is a wonderful operat- 
ing system. That's why so much serious 
business software has been created for it. 

BUT, CP/M is not easy to work with. 
That's why you need to take the POWER! 
trip. 

POWERI js a super-power-packed, 
user-friendly program that lets you take 
immediate and complete control of CP/M. 
And at a cost of only $3. per command, it's 
the software buy of the year. 

Over 55 Housekeeping Utilities. 

POWER! is over 55 prompted, user- 
friendly CP/M utility programs all rolled 
into one 15k package. it takes care of all of 
these frustrations and more: 

—BDOS errors? POWER! ends BDOS 
errors and gives you a way out. 
—Accidentally erased a file? |f you 
accidentally erase a program or disk file, 
POWER! restores the erased files. 
—Can't remember file names? 
POWER! assigns a number to each file on 
your disk. 5o, to copy files from disk to 
disk, you don't have to fiddle with PIP any- 
more. You just pick the file from a num- 
bered menu and POWER! copies it for 
you. No more typing errors! POWERI 
also marks original files and their copies for 
you; and you can compare files to find 
identical copies regardless of name. 
—Lose data on a glitched disk? If a 
glitched disk makes it impossible to call up 
along word processing text, POWER! 

can fix the glitch. This means you may 
have to retype only a couple of sentences 
instead of losing 20 pages of text. 

— Trouble with "bargain" disks? 
POWERIt's disk testing function gathers 
any bad sectors of the disk into a special 
file so that CP/M thinks those parts 
of the disk are already used and 
never altempts to write to 
them. The rest of the 
disk is then safe to use. 
—CP/M scrolls 
too fast through 
text files? 
POWER! spool 
through files a 
for you, s) 


ri 


it ~ oh 


Circta 109 on inquiry card. 
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page by page, file by file, or tine by line with the wonder- 


instant halt by touc hing the space bar. 
—Need to reorganize files? 
POWERI sorts and formats the directary 
in 4 different ways. And you can easily 
copy or move files from user area to user 
area. POWER! creates 32 user areas 
instead of CP/M's 16. 
—Need to change memory? 
POWER! searches, displays and lets you 
change memory wherever you want. You 
can even automatically run software any- 
where in memory. And you can inter-míx 
your search with as many wild card jokers 
as you need to find, for instance, all occur- 
rences of "Sam Jones" and "Sid James" 
just by typing "S?77J??". And POWER! 
also lets you read or write to any sector 
or track very simply. 
disks? You can forget the 
ubiquitous Control C to change disks. 
POWER! can do it for you automatically, 
And POWERI doesn't require a system 
disk in any drive, so Drive À is open for 
use, when POWER! is in control of CP/M. 
— Afraid of HEX numbers? POWER! 
automatically converts Hex to Decimal, 
Binary or ASCII. 
Password Protection, Too. 
POWERI now includes a special pro- 
gram that lets you lock sensitive files, so 
that only you can access them, Without 
the secret PASSWORD which you can 
create and change at will, no prying eyes 
will ever know your secret file even exists. 
A great way to protect financial or scien- 
tific data from unauthorized eyes. Just this 
single program alone would be worth the 
price of POWERI, but there are over 55 
more just as valuable programs in this 
power-packed-package. 
At$169., It's A Bargain. 


NS 


p Space doesn't permit 


. describing all 


p" 


(e 


Trip. 


HOW TO CONTROLYOUR 
CP/M MICRO -AT ONLY $3. 
PER COMMAND. 


Software Report Card 


Power 


ful 
ena Version 2.55 


PIRNER 
can put 

in complete 
control of 
your CP/M 
micro. But 
see for your- 
self. There's a 
Money Back 


the low price of bionda CPIM is a Ragistoredt 


$169., each Digital Research, Inc. 
powerful com en costs you less than $3. 
A true bargain! 


POWER! Is Better Than Ever! 

Eventhough "InforWorld", "Microsystems" 
and "Interface Age" call POWERI great, we 
have improved POWMMERII—including a com- 
pletely rewritten 120-page easy-to-read docu- 
mentation. (Previous purchasers of POWERI 
may exchange their original disk for an 
updated version with the new commands 
and a brand new manual—for only $35.) 
Take The POWER! Trip Today! 

POWERI will operate in any standard 
CP/M or MP/M system, including CP/M-86, 
IBM PC, Apple (ZBO card), Osborne, Kaypro, HP. 
TeleVideo, TRS-80 conversions, 5100's indud- 
ing NorthStar, Vector, Marrow, CompuPro, etc. 
Up and running immediately, no configuration 

for hard disks and floppies. 

At only $3. per command, you can 
afford to Take the POWER! Trip. Cail 
orsend in your order today. 


NOW AVAILABLE FOR MS-DOS, TOO. 


ONLY $169. Money Back Guarantee. 
Charge & COD Orders Welcome. 

TOLL FREE (800) 428-7825 Ext. 96AK 
IN CA: (800) 428-7824 Ext. 96AK 
DEALERS AND OEM'S (415) 
567-1634 Ext. 96AK 


COMPUTING! 
2519AK Greenwich San Francisco, CA 94123 ] 


TOLL FREE (800) 428-7825 Ext. S6AK 
IN CA: (BOO) 428-7824 Ext. 96AN 
DEALERS AND ORM'S (415) 567-1634 Ext. 96 AK 


ONLY $169. Calif. add 6236 sales tax 
_ CP/M $169. [| | CP/M-B86 $169. L| MP/M $249. 


The POWER 


TM 
B - Exp. i» ANNE 


= Computer — — — ]] 


Your WATE m_n 
Company em 
OO — MÀ  — 
Chy/State/Zip 
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| When it comes to sclentific software 
for microsystems, DYNACOMP delivers: 


Listing 1 continued: 


2520 
2530 
2540 


PRINT ‘TINE IN OPERATION"; SPC( 8API;ME(M);" 
VTAB (CV): HTAB (28) 
INPUT * WN HD 


2500 PRINT 


2560 REM -LIMIT DATA TO 1 DECIMAL 
2570 P a 10:0 = 0.5 
jd N(J,M) = ti (UM OP e 0) 


2390 NEXT M 
2600 PRINT 1 PRINT » HOME 
2610 NEXT 7 
2620 REM INPUT COMPLETE 
mese rosea || i min unm 
n ee Superis Howls Bigr CP a l 
[rou | p PRINT "TYPE IN THE UNITS OF TIME" 


PRINT "(E.8., KINUTES, HOURS ETC. )* 
2670 INPUT UNITS 
REN OUTPUT THE INPUT 


A 
2 REN ge 4 COLS, 
2710 SP = zi ee NI 

2720 IF NM > 3 THEN SP = 4 
zn. TA NM > 4 THEN BOBUB 7730 


270 F : NS " 3 
2 NF > NM THEN NF = 
hen our FOR APPLET HI 


IF WS = | GOTO 2820 
m. Tis 14), "MACHINE OPERATIONS (CONT,)" 


PRINT TABI 15), "MACHINE OPERATIONS" 
30 REM GET TIME UNITS 

PRINT TABI 2)" J0B^; TAB( 15)) * ITINES IN "sUNITO," 1" 
2850 BOSUB 5130: REM - DASHLINE 

2B40 ACE HTAB 1: PRINT "i" 


2870 

2880 CH x 4 + (1 +28 (M - NB) $ SP + INT ((7 - LEN (N$0M)) / 2) 
2670 "VTAB 5: HTAB CH 

2900 PRINT Mé(N) 


2910 NEXT M 
2920 GOSUB 5150: REM 


aha 
Mao SsCACI PaL Shtetit h 
Vh LEE ^ veli opt. 
MARK. CAVE al fru 4) Fn 
CALL OF WRITE FOR à FREE CATALOG 
DMP. INC. 


1437 Matos Avenue, Rochester, N. T. 14616 
Telephone: (715) 442-8060 


PE str PON PEL: 
.» Tora = aiminipie E 


One minute you'ra without, the next you're - DASHLIME 
up and running! Just plug into your APPLI 2930 FUR J= i TO NJ 
I! PLUS. A neal and complete package. 2940 K2 = 5:kK3 = 2 
SU 8 d UN 2950 IF NJ > & THEN K2 = &:K3 = 1 
del 605 Reader — 150cps 

* Parallel Interface BoardiCable 2760 FOR K= NS TD NF 
* Data Handling Program 2970 K = K2 + K3 
Code conversion available. TAS-80 pack- 2980 VTAB K 
age soon. ADDMASTER CORP. 476 Juni- 2990 "E a) TAB: 4)3J6(J) 
pero Serra Dr, San Gabriel, CA 91776 * 3000 L (1*2 t IM - NB)} $ SP - LEN ( STR ( INT (HID, Md) 
213/285. 1121. 3010 "TA Ks HTAB L 


Clrele 10 on Inquiry card. s PRINT Gd, 
3040 NEXT J 
SHIELDED DATA CABUS a pa ma 3050 VTAB 23 
“the epee qp 3060 PRINT "DO YOU WANT TO gi ANY DATA?" 
"Twv 43070 PRINT " YsYES, WeNO": 3090 
3080 PRINT 1 PRINT "NYES, rig PLEASE": PRINT 
3090 INPUT ANS 
3100 IF LEFT$ (ANG,1) = "Y* THEN GOSUB 5180 
3110 IF LEFT$ (ANG, 1} = "¥" GOTO 2770 
Me E IF eu ARIEI ( > 'N* GOTO 3080 
NENNT uro 3140 Ag. 3 j^ 4 n 
en Pere as Ct 150 6070 2750 
anzi Dra rre 21219 Ttt imr m | 3160 FOR J = 1 TO MJ: MR E Ji NEXT 
Par 3170 GOSUB 5710: REM - CALCULATES MCHINE TIME 
or tie bat an iet cain 50 eh ME 1450: REM - CALCULATE SCHEDULE 
3200 IF TTY = i THEN G0SUB 1250: REM - PRINT ENABLE 
3210 PRINT : PRINT "INITIAL SE 


QUENCE" 
0 MT » PRINT "ORDER JOB NAME FINISH TIME" 


RIN 
40 FOR J= 1 TO NJ 


LE x 
WOITETT case e inda. em men eap tnana I 1 GAP = 


Se À—— CHO uM 


j 
IF J > 9 THEN GAP = 2 
3270 L1 = LEW ($101) 
3280 L2 = 18 - L1 - LEN ( STR ( INT (T2(J,NMI 2) 


ELECTROSONICS, 


Ei Cist- bh Dimi Mi ADEA 
S14 Fe Baas 
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W ENCYCLOPEDIA or 
COMPUTER 3 IENGE ‘AND 
: G 


WHEN (YOU JOIN THE LIBRARY OF COMPUTER 
AND INFORMATION SCIENCES 


You simply agree to buy 3 more books— at handsome digcounts— 


T 
itt 
a 
\ 
| 
AY! 
| 
| l 
i 
j 


m 


». MOST COMPLETE COMPUTER INFORMATION RESOURCE 


This up-to-date Second Edition contains: 
© Over 1,670 pages of revised, expanded, and updated text 
© 550 articles on virtually every aspect of the computer sciences 
9 Written by 301 distinguished authorities 
© Profusely illustrated with over 500 photos, and over 250 


diagrams, graphs and charts 


he new ENCYCLOPEDIA OF COMPUTER 

SCIENCE AND ENGINEERING is an indis- 

pensable reference for consultants, Dusi- 
ness people, data processing professionals, 
and enthusiasts. It is a veritable data base of 
information on: 


* Hardware 
* Software 


Programming languagas 
* Artificial intelligence 
- Computer applications 


« Personal computing 

and much more! 

The Encyclopedia is organized to make find- 
ing and using its wealth of information an ease. 
Articles are alphabetically arranged and are 
cross-feterenced to related articles and to spe- 
cific subject matter. The clear and expanded 
appendices include abbreviations, acronyms, 
special notation and terminology, as well as nu- 


merical tables, the mainstay of applied technolo- 
gies. A complete 5,000-term index contains ref- 
erences to sub-categories, doubles as & 
computer science dictionary, and is an invalu- 
able tool for locating specific information. 


Praise For the First Edition: 

pans “impressive... comprehensive... wel] 
done” by Datamation, and "...a real treasure 

cache“ by Business Management, the new Sec- 

ond Edition promises to eclipse Computer Man- 

agement's statement on the original of "There 

isnt another book like it." Send for your free 

10-day trial. 


The Library of Computer and Information 
Sciences is the oldest and largest book club 
especially designed for the computer profes- 
sional. In the incredibly fast-moving world of 
data processing, where up-to-date knowledge 
is essential, we make it easy for you to keep 
totally informed on all areas of the information 
sciences. |n addition, books are offered at dis- 
counts up to 30% off the publishers prices. 
Begin enjoying the club's benefits today! 


AN 87504 VALUE 


4 Good Reasons to Join 


V, The Finest Books. Of ihe hundreds of books sub- 
mitted to us each year, only lhe very finest are 
selectad and oflered. Moreover, our books are 
always of equal. quality to publishers’ edilions, 
never economy editions. 


2, Big Savin ngs. in addition to getting Ihe ENCYCLO- 
PEDIA OF COMPUTER SCIENCE AND ENGINEERING 
for $2.95 whan you join, you keep saving 
substaniialiy—up to 30% and occasionally even 
more. (For example, your total savings as a trial 
membar—including this introduclory offer—can 
easily be over 50%. Thal's like gelling every other 
book iree!). 


3, Bonus Books, Also, you will immediately become 
eligible ta participate tn our Bonus Book Plan, wilh 
savings up to 70% off the publishers’ prices. 


4, Convenient Service. At 3-4 week intervals (16 times 
per year) you will receive the Book Club News, 
describing the Main Seleclion and Allernate Selec- 
tions, together with a dated reply card. H you want 
the Main Selection do nothing and I1 will be sent to 
you automatically. If you prefer anather selection, or 
no book at all, simply indicate your choice on the 
card, and return it by the date specified. You will 
have al least 10 days to decide. If, because of late 
mail delivery of the News, you should receive a book 
you do noi wanl, we guarantee return postage. 


If the reply card has been removed, please write to: 
The Library of Computer 


and Information Sciences 
Dept. 7673 Riverside, N.J. 08075 to obtain 
membership information and an application. 
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UNIX*? Listing 1 continued: 
3290 PRINT TABI 8MP),y SPCC 04411; SPCC L2) 120,0 
The Independent UNIX Bookstore pro- 3300 NEXT J 


vides the most complete selection of 3310 IF TTY s i THEN GOSUB 1370: REN - (y INHIBIT 


| b Y ius LA 3320 PRINT : PRINT TD 11600 REN, bus 
posters end T-ahirts in stock! 3340 BUSUB 5880 RI, m. = al SCHEDULE. 
3350 HONE H RINT E 
een tie E am um by 3360 BT » NM è T2(NJ MM 
Henry MeGilton and Rachel Morgan, B 3370 DISPLAY = 0 
explaining cryptic UNIX messages to 3380 FLAB = | 
Its users! $25.00 pius $2.50 shipping 3190 BÜSUB ét REN - IDLE TINE CALC 
per at og Mi 
a 
€———— 3420 HONE : PRINT 1 PRINT 
Te Mp IW. 
Write or call l 3440 PRINT "TO VIEW ALL LOADING SCHEDULES AS’ 
The Independent UNIX Bookstore, 3450 PRINT SEQUENCES ARE DETERMINED, * 
International Technical Seminars, Inc., 3480 PRINT "TYPE 
520 Waller St., SF, CA 94117 3470 PRINT "TO VIER TY THE BEST SCHEDULE (S) ," 
"nlemational "Technical Seminars e mo $90 PRINT € "(ONE fay erum LATER TO REVIEW " 
"UNIX It 8 trademark of Bell Laboratories 3500 PRINT "ALL SCHEDULES! ° 
3510 PRINT : PRINT “A OR B?" 
Circla 227 on Inquiry card. 3520 INPUT DSS 


3530 IF D$$ = "B° THEN DISPLAY = t: GOTO 3580 
3540 IF D8$ = 'A* GOTO 3580 
3550 PRINT : PRINT "TYPE A OR B, PLEASE!” 
3560 INPUT * ",D6t 

BüTD 3530 
Diskettes à" 3580 Ait R z | TO WK - 1 


0 BOSUB 4070: REM - SET UP FOR 2-MACHINE 

$610 GOSUB 4240; REM - 2 MACHINE ORDERING 

3820 IF RPT ¢ > 1 THEN GOSUB 4910: REM - FILTER 
3830 GOSUB 1450; heh ane SCHEDULE 


Top-quality Verbatim® Diskettes TAD E d is 


from Teche Data, your complete 3470 B 1250: REM -PRINT ENABLE 
supply and peripheral wholesaler, 3880 POSU 5130: GOSUB 5130: REM  DASHLIME 
m BO a Gre A ANT BUR maes 
1 w 
Call Toll Free 3710 GOSUB 5880: REN - PRINT SCHEDULE 
1-800-237-8931. 3720 G0SUB &5101 REM - IDLE Tine CALC 
urn Gne $740 OSUB 11601 REN. ~ PAUSE ROUTINE 
813-577-2794. ‘ 
9790 IF RPT = 1 GOTO 3960 
Tech* Data Corporation 3750 
3251 Tech Drive North 3770 IF NM = 2 3970 
St. baie FL 33702 3780 BOSUB 6900; REM - FIND SMALL IDLE TIME 
! 37390 IF TTY = 0 BOTU 38 


3800 GOSUB 1250: REM -PRINT ENABLE 
3B10 oue S130: GOSUB $130: REM -DASHLINE 


3820 
3830 GOSUB 1370: REM -PRINT INHIBIT 

Mini-Disk wee) KE ecu) 

The Mini-Disks x 
3850 DISPLAY = 0 
with maximum quality. 3870 IF TTY = 1 THEN GOSUB 1250 
3880 IF TTY = | THEN POKE 35,40: HONE : POKE 33,33 
3890 HOME : PRINT 3 PRINT 
3900 PRINT "A S009 JOB SEQUENCE ISi" 
3920 PRINT "ORDER JOÐ NAME FINISH TINE 
3030 PRINT 
Ys a 
¥ 1] 
invited COD 3960 NEXT LL 
cane | m egenos 
2 
M olla S990 PRINT + PRINT “THEN BOODBVE!"s PRIMI 
A 4000 BOTO 4050 

PACIFIC EXCHANGES 4010 F HOHE 

100 Foothill Blvd, San Luis 020 DOSUD uth sora 2680 

San Luis Obispa. CA 9340] 4030 FLÀ § =z : HOW 


In Cal call 4800) 0592. oe 
. 4805)944-1057 4040 SDT 1940 
A050 END 
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LSI 11/23 PLUS COMPUTERS 
WITH UP TO 4 MEGABYTES RAM MEMORY 


CI-103 DESKTOP COMPUTER — Complete computer system enclosed within a VT103 video terminal with 
LSI 11/2 and 64KB Memory ............... ——— m— ieena —— $3100.00 
With LSI 11/23 and 256KB Memory . eee R3 b E33424 5599335299 55945 PA PO Bà bésbheovwetuütddnrheirus $4100.00 
With LSI 11/23 PLUS and 1 Megabyte Memory . $5395.00 
CI-11/23 AC LSI 11/23 CPU with MMU, 256K byte RAM Memory. Power iamh 8x4 backplane, i in a rack 
VENIM a a io o a FERE A a p a ve siti rers dn Pn arcta ara cati aoaea $2675.00 
Same with LSI 11/23 PLUS and l 7 a g Memory . $4395.00 
C1-11/03 LK LSi 11/2 CPU with 64K byte RAM Memory. Power supply, ‘fixed and floating point instruction set 
(KEV11) and Bx4 backplane in a rack mountable chassis ...... € $1845.00 
C1-520 10 Megabyte Winchester with 2 Megabyte 54" floppy RX02/RLO2 or 'RX5S0/WDS0 ‘emulation Eran $3995.00 


256KB TO 1 MEGABYTE OF MEMORY ON A DUAL WIDTH CARD 


* On board parity generator with CSR 
» Addressable as a contiguous block in 256KB increments 
* Battery back-up mode 
Le OTY. Br oo — MENTEM $ 595.00 


D | — 8 E 


C1-1240-WF 42 Megabyte Winchester disk system with controller C1-1220-TF Dual drive, double density, double sided, 2MB 
and 2MB floppy backup ........... $6995.00 capacity floppy plus DMA LSI 11 controller 
occupying 3" of vertical space ... $2695.000 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 
Telephone: 213-991-2254 e TWX 910-494-1253 CHRISLIN WKVG 


LS! and DEC» are trademarks of Digital Equioment Corporation 
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Serie! @ RANE Paraile! 


PRINTERS! 
PLOTTERS! 


^ PUNCHES! 
ROBOTS! 


Convert What You Have 
To What You Want! 
"El Nue —* Handahake Sagal 
* Latetud Qutputa : Conmect Sy a x t 
Eta RE "Sens et re 


774 [Par/Ser) Toda 


Buller Prapects 
Contes] Booni 


—- CALL (805) 487-1865 or 487-1608 = 
For FAST Delivery 


Circia 175 an Inquiry card. 


| . ‘ 
flexible disks 
Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 


accepted. —_— | 
| | VISA" 


PACIFIC 

G EXCHANGES 

! 100 Foothill Blvd 
Lus 


Obispo. 
93401 (In Cal call 


Circle 341 on inquiry card. 


PConnection 


Three functions in one card sot— 
Modem, Calendar clock, Serial porti 
The PConnecbon is a premium teleron- 
muniabons card for the iBM PC with a 
drect connect Bel 03/113 modem. a rea 
ume clock. and a ernal VO port for ex- 
panded communicabions capatiibies. The 
PConnechión ali three funcion 
m a single card siot 


The PConnecpon has autodial (Touch Tone 
of pulse) and autoanswwer, plus a Dut- 
speaker for ine status monironng Soft- 
ware selectabie protocol and modes 

The real tme Clock can be used LO 3uto- 
cat predemermaned phone numbers at pre 
wt mnes Excelem for poling and remote 

mg applica 


miereparpliera] 
4565 i52ng Avenue N E. 
Redmond, WA 98052 
(206) 8817544 
mna pnpa n le spel roby ate Copies 


Cirete 300 on inquiry card. 


Listing 1 continued: 
4050 REM 10ititititiititit 
4070 E SUBROUTINE COMBINE 


4090 REM COMBINES RD FOR INPUT 
4100 REM TO JOHNSON TWO-MACHINE 
4110 REM QUICK AND CLEAN ALGORITHM 


4120 REN 
130 21 T0 NJ 

4140 A) = ONE =O 

4150 NEXT J 

4160 FORM = 1 TD KK 

4170 FOR J = 1 TO MJ 

4180 AIJ) = AG) + MGLID 

4190 BIJ) = BUD) + NO,NE - H+ D 
4200 NEXT J 

4210 NEXT H 

4220 RE 


0 RETURN 
4250 REM 1109100900300) 001011 
4240 REM SUBROUTINE FOR JOHNSON 
4250 pa TWO MACHIME QUICK & CLEAN 


424 

4210 NF x (INL = MJal = 

4280 B0SUB 4550: REM FIND MAX ELEMENT 
4290 FOR J s i TD NJ 

4300 C(J] = NJ * 1 

4310 WEXT J 

4320 SH = LA 

4330 FOR J * 1 TD MJ 
4340 FL = 0 

4 REM : ELIMINATE DONE JOBS 
FOR Ji s 


J 
4370 IF j © C(J1) THEN FL = 1 
4380 NEXT J1 
4390 IF FL = 1 BÜTO 4420 


a 
= 


4400 IF B(J) € = 8M THEN SH = Bball = del = 2 
4410 IF ACJ) € © SM THEN SM = A(J)sIL = dal = 0 


NEXT J 

į IF E = 2 GOTO 4440 
4440 C(NF) 2 I 

4450 WF 1 w t e BOTO 4480 
4450 CIN 


4400 IF NL) = NF GOTO 4320 
4490 REM GENERATE ARRAY FOR FILTER 
4500 FOR J « 1 TO NJ 
4510 SEQIKK, J) = C) 

0 NEITI 

RETURN 

A340 REM sitsititinitoiittt 
4550 REM SUBROUTINE MAXINUN 


REN 
4570 REN DETERMINES aay ELEMENT 
4380 REA DF TWO ARRAYS A,B 

Q REN 
' f LÀ a Alt) 


FOR J = 1 TO NJ 
4620 IF (A(J) > LA) THEN LA = ALI) 
4630 ier > LÀ) THEN LA = BJ) 


RETURN 
4660 REM  iitttitttitititttt 
4470 pj SUBROUTINE OUTPUT ORDER 


REN 
A490 ea PRINTS JOB SEQUENCE 


4710 JF TTY = 1 THEN GOSUB 1250 
4720 IF RPT = | BOTO 4900 

4710 iy PRINT + PRINT 

His IF NM 6€ 52 GOTA 4760 


0 PRINT "AN OPTIMAL SEQUENCE IS:*s GOTO 4770 


4750 PRINT “A POSSIBLE SEQUENCE 1B:* 
$ PRINT 


4780 PRINT "ORDER JOB MAME — FINISH TIME* 


0 FOR J =1 TO NJ 
4di0 GAP = 3 
4820 IF J > 9 THEM GAP = 2 


Listing 1 continued on page 566 
Circle 106 on inquiry card. 


Lael 


EU ASTRONOMICAL VA LUE. 


PRINTERS 
CALL: (303) 279- 2848 or (800) 525: 7877 


THE COMPUTER LINE, INC. = 4 
"GOLDEN, COLORADO p 
, Offer void outside the Milky Way 


64K fen VIC 20° 


SELECT-R-RRM 


STANDARD FEATURES 
Kise pecan Deal 
Tartrat Coenen 


$$ WE WILL NOT BE UNDERSOLD $5 


RX BO, MX BOFT, MX 1ODFT, FX BO & neweal 
Fal 100 "lowest prices in ihe UBA” 


THE COMPUTER STORE 
3941-8 S, Bristol Street 
Dept. 345 
Santa Ana, CA 82704 
714-261-1383 
ORDERS ONLY: (FOO) 824-2227 


Ulrcle 101 on inquiry card. 


CB80* 
Language Utilities 


|» + Directory display function, 
M accepts CPIM" ambiguous 
tite references 


+ Drive select error recovery 
+ Disk read/write error recovery 
+ Default drive finder function 
+ All for only $99 


These professional utilities are 
powerlul yet easy te use. Corm- 
piele documantation with many 
examples on how to use lhem is 
included. Call or send for 
complete description, Visa, 
MasterCharge, C.O.D. accepiad. 


lite Software 


421 Hwy 30, Sulte 121 


Collage Station, Texas 77840 409-596-3328 
“CP/M & CHAO TM of Digital Research 


Circles 173 on Inquiry card. 


Listing 1 continued: 
im Lis - (810) 
0 L2 * 1d - LÍ - LEN ( STRS ( INT (72(2,NM0))) 
H 0 y TABI GAP) 335 SPC( 653941), PCI L2) 372 (0, WN) 


4870 IF TTY = 1 THEN GOSUB 1370: REM END PRINT 
4880 PRINT : QOBUB 1150: REM - PAUSE 
$70 RETURN 


į 
4900 REN SOaggsnssacssesasass 
4910 Ly SUBROUTINE FILTER 


4920 
4930 REM CHECKS FOR DUPLICATE 
4940 E POSSIBLE SEQUENCES 


4950 
4960 FLAG = | 
4970 IF NM » 2 THEN RETURN 
4980 IF KK ¢ 2 me TN 
4990 FORK = 1 TO K 
$000 IF NELAS = 0 OTD 5070 
$010 NF 0 
3020 FOR J = 1 TO NJ 
3030 IF MF = 0 5050 
5040 E ( > SEGIK, J} THEN NF x 1 
5060 IF NF = 0 THEN FLAG = 0 

NEXT K 


9080 REM FLAG=i IF SEQUENCE 
3090 REM DIFFERS FROM PREVIOUS SEQUENCES 
RETURN 
3120 REM  tfitiititiittttitini 
3130 ee t SUBROUTINE DASHLINE 
5150 PRINT !e--—--——-7---—-- sonennacannnesscucerne — 


RETURN 
3170 REM 3tdittititttitiititi 
9180 kA t SUBROUTINE CORRECT 


$200 REN PROVIDES FOR CORRECTIONS 
5210 REM TO INPUT DATA 

5220 REM 

3230 PRINT 

cel PRINT "ENTER JOB 4$": INPUT J 


3280 PRINT "MOM ENTER NEW JOB DESCRIPTION AMD" 
3270 PRINT “TIMES FOR ALL MACHINE OPERATIONS." 
3280 n" ne NAME AND TIMES WITH SLASHES" 


5310 

sia li Mins (03, I, 1) $ > */* THEN I 5 I 
s + 1: 

540 lLeI-1: IF IL > & THEN IL =é — ae 

5350 J$1J) A ERTS "M IL 

5360 W$ = NIDS (MS,I + 1) 

5170 M = NS 


$180 [ = į 

5390 IF NIDI WH 1, 1) x "e GOTO 5450 
PPS ELLOS 
5420 M = MIDS (Mb, T i 


$4 
5440 GOTO $380 

5450 IF LEN ( LEFTÉ (MILI - 1)) = 0 BÜTO 5470 
5450 MIJN) » VAL ( LEFT# (WS,1 - 1)} 

5470 RETURN 

5450 REN seaeecegsadgsaacesss 

5490 REN SUBROUTINE REPEAT 

$500 REH 


cea FLAG » ( 
S530 PRINT “DO YOU WISH TO SCHEDULE MORE?" 


3940 PRINT "Y OR N*: GOTO 5560 
3320 PRINT "Y DR N, PLEASE 
INPUT ANS 


99/0 IF ANS = "N' THEM RETURN 
3980 IF ANS < > "Y" THEN GOTO 5550 
5590 PRINT s PRINT : PRINT "DO vii WISH TO MODIFY EXISTING DATA?" 


Listing 1 continued on page 568 


"ELE 
TALI 


WM ni NS 
circle " 


Listing 1 continued; 
3600 PRINT "Y OR N' 


Ui 
5610 INPUT ANS 
0 Dysan 5620 IF ANS = "Y" THEN FLAG = 1: RETURN 


CORPORATION 9650 IF ANS = "H" GOTO 5460 
5440 r RE N, PLEASE! 


5650 
ai tae nrg ag 5440 PRINT 1 PRINT 1 PRINT "THEN, A NEW PROBLEM I5 ASSUMED" 
bom sock. within 24 houm. Call toll FREE $570 FOR t TO 2500) NEXT T 
(800) 235-4137 Jor prices and information. 5580 FLAG S 2 

5690 RETURN 


5700 REM — t131101101010:0011104 
3710 bx SUBROUTINE MACHINE TIME 


3730 REM CALCULATES CUMULATIVE 
9740 REM TIME ON EACH MACHINE 
3750 REM AS WELL AS TOTAL MACHINE 


100 Foothill Blvd. 
San Luis Obispa CA 5760 REM TIME, 
93401 (In Cal cal 5770 REM 
(805) 543-1037 ) 5780 FORM = Ô TO WH +i 
b i 5790 MT(N) = a NEXT W 
£ | S00 FORM = 1 TO MN 
| à 5810 FOR J s 1 TO NJ 
Circio 341 on Inquiry card. i phe = ATCA) + MEUM) 
5840 AT(NM + 1) = MTCMM + 1) + HTN) 
S-100 COLOR GRAPHICS! n NEXT M 


RETURN 
MIGROSPRINEN | 5070 REN inennnnm 
THE ORIGINAL TMS9918A GRAPHICS BOARD A REM 1 SUBROUTINE SCHEDULE OUTPUT 


REM 
5910 REM MACHINE SCHEDULE 


ema rhe d ehe mim me n s | 5920 
s Hiroe (apiece and one taxt dismay mode, maximum graoeecs 


REH 
tesoiston i$ 256H 1 18V in 16 coors BE 5930 E oo = | THEN RETURN 
T 


. v On and 16K Ri RAM "po Wom pystem memory 4940 
e Vertical retrace $990 IF KK € > 0 THEN HOME 
un L MS = | GOTO 5000 


tesponi Quallty nau wilh BASIC dermonsiráLion 


«pagans aed Ts TMSON BA man $980 PRINT TABI 12), "SCHEDULE (CONT, )" 
ergo SUMMER SPECIAL! 3170 GOTO 6010 

= UA ieee 

HücreDymamic) Anom 6020 CV » PEEK (37) +1 

Corporation " &030 CE = 

6363 Poca wee uve 105 Thc awit 4040 VTAB CV: PRINT *JOB' 
fato astttt 8995 Mamai $1905 Bar noard - 2035 rer er: n THEN NF = MM 

pac cSkatie — 3Bgyal — $1 4 - S 

01500 ViSAd MC wee SE m 6070 FOR N= NS TO WF 

| EM INQUIRIES INVITED 80 VTAB CV 
6090 CH = 3 + (1 * 2 8$ (N - NS)} 8 SP * INT (7 - LEM (N$yIHDU) 2 2) 
Circle 286 on inquiry card, EMO HTAB CH: PRINT MO(H) 


W 
6120 CV = CV + 2: VTAB CY: PRINT * 4^ 
NS TO NF 


Smith-Corona TF-i Daisy Wheel Printer D 
" 00 M50 CH= 3 + (2,1 (N - NS) + 1) t SPs HTAB CH 
AS UL FE SUPE 
a = 2 
UNBELIEVABLE! 6180 PRINT "IN"; SPCC GAP); *OLIT® 
* compa ell "muni a these e H0 e 14 Ch 5190 ELT N 
meso committee — 6200 VTAB (CV + 1) 
Also for your TP-1 letter quality printer— 6210 GOSUB 5130: REM — -DASHLINE 
the Smith-Corona mm N 4220 FOR Ne TO (V 
ranea 4230 HTAB 5: VTAB N 
TES 4240 PRINT *t* 
6250 NEXT 
<a 4250 VTAB (CV ¢ 2) 
—— 6270 FOR J = 1 TON 
= 4280 FOR N s NS TO NF 
4290 81(N) = SP - LEN ( STRO ( INT (TLU,ID)) 
~ 4300 S204) = SP - LEN ( STR$ ( INT (T2(J,N))1) 
| 4310 1 H 
IE MO at S0 K2 ds IF MI > 6 THEN IQ = 2 
B H E 
ALG oao Ainaa ie A340 IF C(J) C 20 THEN © 2 
b350 CV = PEEK (37) 


Listing 1 continued on page 570 


Circa 184 on Inquiry card. 


vi n^ 


Tog-Down Assembly 
Language P an d 


McGraw-Hill Bookstore 


The Professionals Information Center 


From Basics to Matrixing ... From 


Children to Professionals... 


. COMPUTER KNOWLEDGE IS FOR EVERYONE 


1. Science & Engineering Programs for the e il DA e by Cass Lewart. 
25 of the most (frequently encountered programs. 120 pp. $13. 

2. A Guide to the IBM Personal Computer by Walter - à À comprehensive 
guide featuring DOS 2.0 and BASIC 2.0 for the XT. 312 pp. $19.95 

3. Learn Basic: A Guide to Programming the Texas Instruments praem Computer 
40 by David Thomas. 28 short, easy-to-follow lessons. 224 pp. $9.9 

4. Micro-Processors An Introduction by Paul Kimberley. mum and jargon of 
modern microelectronics and computer systems. 280 pp. $6.95 

5, Your First Personal Computer How to Buy and Use It by Charles Buffington. 
What to look for and what to look out for... informal, nontechnical. $8.95 

6. BASICS A Guide to the Timex/Sinclair 1000 (2K) by H. Mullish. Teaches you to 
program for personal finance, household, graphics, games. 160 pp. $9.95 

7. Hands-On BASIC for the Apple [I by Herbert Peckham. A guided approach with 
emphasis on programming for practical tasks. 320 pp. $19.95 

8. Hands-On BASIC for the IBM Personal Computer by H. D. Peckham. Learn the 
machine; master BASIC; use applications including graphics. 352 pp. $19.95 

9. Apple PASCAL A Hands-On Approach by Luerhmann & Peckham. Every step is 
clearly and understandably presented. 384 pp. $19.95 

10. Learning with LOGO by D, H. Watt. The computer language Pa children; covers 
programming and activities; pictures and examples. 256 pp. $19 

11. Top-Down BASIC for the TRS-80 Color Computer by "4 ides Advanced 
programming skills; 11 color BASIC programs. 256 pp. $14.95 

12. Top-Down Assembly Language Programmin a Your 6502 Personal 
Computer by K. Skier. For first-time users. 434 pp. $1 

13. Introduction to Visicalc Matrixing for Apple & Ha " H. Anbariian. Designed 
for software Spreadsheet users. 252 pp. $22.95 

Ai! above titles published by McGraw-Hill, Inc. 


Please print clea rly. This coupon Is your shipping label. 


S@tedetaeteanasepauaeersa eebeerpeearak se 


|, ———— EE ———— 
ima ru tex, plus $2.50 each postage and handling lor the first book, $1.00 for 
itional book. 


BYTE September 1983 


: | McGraw-Hill Bookstore NW. 

? 1221 Ave af the Americas, N.Y, N.Y, 10020 c i 
|*Sendmebok4 1 2 3 4 5 6 7 B 9 10 11 12 13 n 
E B MEER LLL LI uae È al 1 

a 

L| 

* Check, money order or credit card only 8934 

; Visa — — — Amer Exp, — Moster Chg. 

: Name 

à 

+ Address 


*?5»"hatüwitk&ihnunugsduththnuemhtubenmtenb»sndüànn0nf4gmnmhkbyhbhemramnumm *eeaeur enh kteaedsauun se 
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Listing I continued: 
oae 360 PRINT TABI NC) 
0 FOR N s NS TO NF 


437 
Vie" b380 VT, (EV + D 
err X IMMEDIATE 5 io 6390 CH a S $21 (N= NG) t SP 
= ` DELIVERY A 4400 MH 
271 ay 6410 PRINT CK SLOD); INT (TL) + O.S); SPCC S200); IMT (T2, + 0.5) 
MODEMS è E M 
ODEMS® MODEMS® MODEMS H | $430 CV = CV + k2: VTAB DV 
ae oie Puan answer modem $440 NEXT 
*UDS 212LP, 1200 bps, tull duplex. manual & — | 4450 sosu 1160: AEN - PAUSE ROUTINE 
*Diher models are avaiable upon request 646 0 E MH §0TO &490 
£T) NOs WE e 1 
4480 GOTO 5950 
4490 RETURN 
4500 REM  tiisiiet E UHR 
6510 REM SUBROUTINE IDLE TIME 
6520 REN 
4530 REN CALCULATES CUMULATIVE 
ORDER TODAY: 1-800-323-2665 b540 REN TOTAL OF TIME MACHIRES 
er 312-459-8886 A550 REM ARE IDLE. 
Ke. &Sb REN 
lA 4570 P x 10.10 = 0.5 
| : i590 Ut ra ) "i EN aT OT 
Cirela 230 an card. z 
nany &&00 TL = LEN ( STR ( INT (0T))) 


6610 IT(KK) = ( INT ((OT - MTM + 1)) £P «QU /P 
TURN 


PROGRAMMABLE EE ne ^ V TAB NE 
COMMUNICATIONS ni Ws z | THEN 60SUB 12501 REM -PRINT ENABLE 
à&60 PRINT TABI 3)) "PERFORMANCE CHARACTERISTICS FÜR* 
,,LRANSLATOR — | | i) HM Tag su pepton 
E5257 eto PROTOCOL AND DATA TRANSLATOR. Wl Lia "un 10); "INITIAL SEQUENCE" 
* fowl pe OR PRINTER EMULATION | 14700 IF NM € > 2 GOTO 5730 
* MACRO-FUNCTJON KEYS "teg ühy 6710 PRINT TABI 10); *DPTIMAL SEQUENCE" 
e LIYPE-AHEAD" AND DATA SUFFERING 6720 GOTO 4740 
» ME RATE ER ou ack 4730 PRINT TAB( 12); THIS SEQUENCE" 
(E.G. CTS/RTS, XON/XOFF) 4740 BOSU 5130: REM - DASHLINE 
THE PET- we I$ P EN ib SINE A à7S0 PRI PRINT 
A usur A CAM Ie EASILY 4760 PRINT TOTAL FACILITY PROCESSING TIME " 
ENTERED & EDITED FROM ANY ASCII DEVICE. $770 PRINT "= * 0T;* "UNITS 
PCT-188-POB {PCB d Ease 15 4780 i^ a TL- LEN ( cin$ ( INT. (NTENM + 201 
PCT-512-MOD (POWER 5 333 &790 INT 


iat PRINT ,TDTAL MACHINE PROCESSING TIME ° 


Is» mss = | PRINT "= *y SPC( SEIT + 1); SPEC D4UNTTE 


&820 PRINT 
ee 6630 Si = TL - LEM ( STRE l ENT UTI 03 
4840 PRINT SIDLE MACHINE TIRE" 
; e UN e "i SPECSINSITIKO SPCC 1) UNITS 
Circle 282 on Inquiry card, &870 IF TTY = 1 THEN BOSUB 1370: REM - PRINT INHIBIT 
— —— 6080  RETURM 


5890 REM  $:9010000000010210101 
5900 Hay SUBROUTINE SHORTEST SEQUENCE 


6920 REM SELECTS SHORTEST SEQUENCES 
4930 REM OF THOSE SEQUENCES 
Floppy Discs 6940 REN SUBGESTED BY JOHNSON 
CALL NOW — TOLL FREE 6950 REA ALGORITHM, 
1-800-2999-Disc 9 FÖR N = 0 TO AN - 

| Dealer inquiries invited. C.O.D.'s and b980 IF ITIN) € Tir THEN 'BT = ITIN) 

charge cards accepted. | NEXT N 

All orders shipped from stock, 


: E. 7010 KK 3 
within 24 hours. Call toll FRE 7020 IF fi KK) 2 BT THEN IS = KK 


030 IF KK > = (NM - 1) GOTO 7050 
AX 7040 KK = KK + 1: GOTO 7020 
7050 KL(0) = [S 
^ 7060 L = | 
~ a 7070 FORN= 0 T0 18-1 


i 7080 IF IT(N) < > BY GOTO 7110 
North Hillis Cor ti 
3564 Fame Ts e a 7090 KL(L) « N 


564 Rolling M00 Le Le] 
pigs en | [| 7110. NEXT N 


MN Call Collect 1-812-770-0488 7120 LA = L - | 


= 


Listing 1 continued on page 572 


Circle 323 on inquiry card. 


IBM PC- COMPLETE LINE 


IBM 

PC System ixcludes 54K. IBM-PC. wth 
320K8 Disk Orive, Controlier, 
Coto Graphics Card 

Monitor AN for ony $2599.00 
LOTUS 1-2-3 SOFTWARE .. 5459 


AST REIEARCH 
KJ Plus-ParaMe & Serial Port, Clock 
Calendar WBat. back-up. Superdrive 
Superspool 3199.00 
Combo Pus. 255K. Paaki & Senal 
Porn. Chock Calendar W/Bat. back-up 
dre, 3499.00 
Mega Plus- 512K. Parallel & Senal Port. 
Clock Calendar WBa: backup $999.00 


OUADRAM 

Quad Board - 256K Paratel Pert, Sena 

WO Clock Calendar wath battery backup 
8599.00 


512K Ram wath Senai IO $799.00 
HERCULES GRAPHICS CARD 

This card gives you 720 x 350 

graphics 1499.00 
BIG BLUE ........,.... $479.00 
MAYNARD SANDSTAR SERIES 
Multifunction Card ...., $95.00 


Floppy Disk Controller 3225.00 
Memory Card $189.00 
Add-On Memory Module $99.00 
Paraliei Port Module £75.00 
Senal Port Module $95.00 
Clock Calendar Module $75.00 
Games Adapter Module 157.00 


OTHER PRODUCTS FOR IBM 


THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 
YOUR IBMPC AND PCXT 
BÜUSBSOARD "MOTHERBOARD. 
Allows far addition of eieven (11) aterert 
moduk and additonal Procesung power 
(rough coprocessor BUS — 8349.95 
LNWSB8O0 CPIM PLUSS 
COPROCESSOR MODULE. 230A 
module runs CP/M'* and CP/M PLUS 35 
well as CP/M 2 2 programs. For use m 
beh 5* and B" disk aes $249.95 
ASYNCHRONOUS COMMUNICA- 
TIONS 1/0. Alows each Busooerd to 
coman up to B separate seral asyr 
thronous channets with a total ar I5 dw- 
ferent channels $79.95 
S" OR Mà" FLOPPY DISK 1/0 
MODULE. Replaces ask controller in 
PC and 5 compaubie with diskettes 
from aiher CPM 888 and CPAM® systems 
$169.95 
PARALLEL PRINTER NO 
MODULE. Multi-user Printer por 
addressing. or general purpose B-bit IO 
pert $49.95 
CLOCK CALENDAR 10 MODULE. 
Operates both CP/M 858 and MSDOSS 
Alsa iiciudes back-up battery and Alam 
tunchan 169.95 
GAME \/O MODULE. Compaube 
witht BM PC Game I/O card Aliows for 
conpection of eher 2 joysticks. or 4 
padtüles $49.95 


Circle 568 on Inquiry card. 


D4RECT-CONNECT MODEM 
vO MODULE. Features answer/dial in 


tone or puke for low cost long distance 
services Program ising allows for smart 
modem under BASIC Speed dialer 
program mduded $149.95 
AID 110 MODULE, [6 independent 
rmuitiptexed analog input channels w/t ints 
of resolution per channel $109.95 
B8 &IT 110 MODULE. Bom iatcred B ors 


PROTOTYPING 1/0 MODULE. 
Litiizes 3M Scorchiex Breadboard 


assonmerns of prototypng pins $29.95 


WORD FLUS—PC 
Word Processing Software 


HARD DISK SYSTEMS FOR IBM 
AND APPLE 


DAVONG FOR IBM 


5299 


Internal External 
5MB $1495 $1695 
10M8 51795 41995 
15MB 12295 $2495 
21MB $2595 12795 
32MB $2995 $3195 


SHUGART 

54400 SYSD 1169.00 
SA450 DS/DD $219.00 
SABOO/GO! SS/SD $365.00 


TANDON 

TM-rOO-) SYDD CALL 
TM 100-2 DYDO CALL 
Tht- 100-4 DYDD $359.00 
TM-B48-) SSDD $425.00 
TM:B48-2 DYDD $499.00 
SIEMENS 

FOO 100-5 $159.00 
FDD 200-5 3199.00 
TNS DRIVES 

For IRM PC 

Tandon 100-2 CALL 
Teac 55-8 Simine 320KB $260 
Shugart SA-455 Sumiine 370KG 3250 


THE BUSINESS MANAGER 
integrated Accounting System 
The best and most complete business Dro» 
gram package on the market. Providing 
aM the software and Storage you ever 
wanted Ail sofrware pre-instaled on tO 
of TSMB hard disk and ready to run. No 
more diskettes and tedious paper work 
High speed At! programs seif-prompting 
and menu driven. Fully quaranteed ari 
supported Includes: General Ledger 
Account Receivable Accounts 
Payable Billing inventory 
Payroll! Word Processor Spelling 
Chacker File Management 
Spreadsheet | Database Manage- 
ment System ......-. CALL 


4 d 

FRANCHISE INQUIRIES WELCOME 
Télbà] ARMETRO KG. IRVINE. CA 92714 
MEADOUARTERE/TELEX: 1016467 — ANSWER BACK: COMFDEHACK IRIN 


fht 


PRINTERS 


TAVA FRNITERS im 
EY DIABLO m 
DOT MATRIX PRINTERS 
Modal 11 

BO Columrv!O0 CFPS 

Mode! 31 

132 Coum TOO CPS 
Model 32 

132 Cotumné| 50 CPS 

Modei 38 

132 Coiumn/400 CPS, 
DAISY WHEEL PRINTERS 
Model 620 

132 Column/ZOC P3 

Model 630 

APUD CPS Lener Qualty 
Model &30 

ECS /APt-AQCPS 

Muti-Lingual 


Dalzywriter Dalzywheei 
Printer eee hot pa bean ,..5999.00 


CALL 


NEC | 
SPINWRITER Kk m 
77101 — 31995 3510 —— 51395 
77151 $2195 3515 31395 
7730-| $1995 3530 11595 
7720-] $2595 3550 $1805 
7725-1 — 32598 PCBO23A $ 495 


STAR MICRONICS 


Gemini tO CALL 
Gemini [5 CALL 
SMITH CORONA 

YP-1 parallel 885 $579.00 
TP-) serial 3579.00 
c4TOH 

GX-100 (50 CPS Dot Mam $249.00 
a510 $469.00 
1850 (15*) $699.00 
F-10 (40 CPS, Lener Qual} $1395.00 


F10 {55 CPS Lener Oval] $9495.00 


OKIDATA 

B2^ 5429.00 
B3A 3699.04 
B4AF parallel $999.00 
BAAS seria $1099.00 
92A $525.00 
93A ; $999.00 
(DS PRIS 

Prom 132 |B & W] $1395.00 
Color $ CALL 
BROTHER 

HR-! A parallel $769.00 
HP-] A senal 3869.00 
HR- 15 $599.00 
Tractor feed option $135.00 
MONITORS 

AVAILABLE jA!) Models] CALL 


PRINCETON GRAPHIC SYSTEMS 
His Res. Cotor CALL 


appie. 


APPLE tle 
Computer System, Controker, Two Disk 
Dnes. Monto 31890 


TAVA PLUS COMPUTER SYSTEM 
[APPLE i( + COMPATIBLE] 
&4K CPU Expandatie to 128K 7 Disk 


Ones Controller Card Monitor, Parallel 
Por, Senal Port, 2 Game (70's, CP/M* on 
board, DOS 3 5 -31299 


WA o d EPN ENG OF UR Carpy aah 
*APPE à 4 pared ram of Aa Comers inc 


"hed gat COAG bo eee ee m6 Cu 


Beech, we 


ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 


PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
ALL RETURNED MERCHANDISE SUK/£CT TO A 20% REITOCKING FEE. 


SECTION ARE LOWER THAN FRANCHISE STORES. 


ADD 10% FOR NET TERMS 
PRICES GOOD IN U.S. ONLY. 
PRICES REFLECTED iM THIS 


Apple Ie Compatible Compute! 
System WABK of memory One “Data 
Drive" disk ove, Controller card, 12° 
green screen Hi-Resotuiom Momor. Al 
Cables ate meudad for a Compouthaox 
price of 5999,00 
Additional Drive 


OTHER "PRODUCTS 
FOR APPLE 


Special of the Month! 
$259 


eo 


TAVA CORP. 
DATA DRIVE 


106% Compatible Disk drive lor 
APPLE l+ and APPLE lle Runs DOS 
CPM* Pascal sofrware 

SLIMLINE DRIVE as io or- E269.00 


TAVA PRODUCTS FOR APPLE 


HAYES MICROCOMPUTER 
PRODUCTS 

Micromodem I! 300 baud $299.95 
Smarmoden 1200 baud $529.95 
PERSOMAL ACCOUNTANT 


Peach Surge Protector 
Orange Surge Protector 
eium SutQe Protector 


OEC Rainbow 100 
Keybaord, CPU, Z-B0/BOBB. 54K, Seral 
85232 Por. Two X-4OOKB Duk Drives. 
Monitor, CP/AMBSSBO Software. CALL 


COMPUSHACK FRANCHISES 


HIS 828-4752 
m 141-1000 
pU 097504 
Bra Yol- ree 
MIS] 2273 
mq TIIT? 
PIN MEOS 
* 

(302) 964-4417 


PRODUCTI AMD PCES NOT AVAILABLE AT 
ALL STORES. 


"CALL FOR NUMIBER 
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a à kavers 7 with Wordstar E 
e Jukl 6100 (18cps) latter quality 
* Interface cable 
« Free shipping in U.S. 


E od Arrived! Kaypro 10 
HE i ages ale 
"COMPUTERS 

and more 


2420 University Ava, Suite 3, To Order 
San Diego, Ca. 92104 (619) 291-1442 


Circle 108 on inquiry card, 


Apple Il/lle® 


Robotic E 
Package 


cw 


2 Axis 

Stepper Motor System 
s AB T/D Plug-In Interface 

» R2 D23 Dual Axis Dri 

e (2) Size 23 Mators fae $365 


* Positioning Command with Ramping 
from Applesotte BASIC 


ROGERS LABS (714) 751-0442 
27108. Croddy Way. Santa Ana, CA 92704 | 


Circle 384 on inquiry card. 


Apple II/lle® 


Industrial Control 
sor Boards 


ARE INCLUDED) 


Opto-Isolated 16/32 1/0 Board 
a jndividually Configurable 
« Compatible with SSA Modules $295 
= Dpto-isolated interrupt inputs 
2 Axis Stepper Motor Interlace 
+ Positioning Control $ 

Puls& Counting /Timin 
i Frequency T Maem, AA | 99 


ROGERS LABS (714)751-0442 


2710 S. Croddy Way, Santa Ana. CA 92704 


Circle 385 on Inquiry card. 


Listing 1 continued: 


7130 RETURN 

7140 REM tip OH U OU OULERETZ 
7150 EN PARALLEL DRIVER ROUTINE 

7170 REM FOR USE WITH EPSON PRINTER 
7180 REM AMD SSH/AIO BOARD INSTALLED 
7190 REM IN APPLE SLOT €2. 

7200 REM 

7210 REM — TO INITIALIZE THE DRIVER, 
7220 REN RU WE SUBROUTINE: 

7230 REN CALL (758) 

7240 REN 

7250 REM TO ENABLE THE PRINTER: 

7260 REM PRINT CHR$(17) 

7270 REM POKE 33,33 

7280 REN 

7290 REM THE POKE COMMAND ALLOWS LINE 
7300 REM LENGTHS GREATER THAN 

7310 REM IS NOT REQUIRED FOR SHORTER 
7320 REM LINES. 

7330 REM 

7340 REM TO DISABLE THE PRINTER: 

7350 REM PRINT CHRÉ(IS) 

7340 REM POKE 33,40 

7370 REM 

7380 REM THE POKE RETURNS THE APPLE 
7390 REM TOA FULL SCREEN., 

7400 REM 

7410 REM TO EXIT THE PRINTER DRIVER: 
7420 REM PREC 

7430 REM 

7440 RESTORE 

7450 FÜR N= 0 TD 85 

7460 NP = 748 +N 

7470 READ P 

7480 POKE NP,P 

7490 NEXT N 

7500 DATA 149 (255,141, 152,192, 169 

7510 DATA 128,141, 160,192, 169, 60 

7520 DATA 141,461,192, 141, 163, 192 

7530 DATA 159, 27,133, 54,169, 3 
7540 DATA 133, 55, 96,141, BB, 

7550 DATA 32,240,253,173, 88, 3 

7560 DATA 201,141,208, 12,173, 87 

7570 DATA — 3,141, 89, 3,449, 13 

7580 DATA 32, bl, 3, %, 32, 6l 

7590 DATA — 3,206, 69, 3,280,236 

7600 DATA 94, 73, 0,141,162, 192 

7610 DATA 169, 60,141,163, 192, 73 

7520 DATA 8, 141, 163, 192,173, 143 

7430 DATA 192, 41,128,240, 249, 173 

7640 DATA 162,192, 95,132,141, 

7650 REH 

7660 REN DRIVER IS SET UP FOR A 

7470 REM 132 CHARACTER LINE, 

7880 REM FOR A DIFFERENT LENGTH LINE 
7690 REM POKE Q55,NL WHERE NL IS 

7700 S THE DESIRED LINE LENGTH. 
7710 RETU 

7720 REM — tuüsitittitini 

7730 REM SUBROUTINE DISPLAY 

7740 REM 

7750 MORE 1 PRINT i 

7780 PRINT TAM 3)! BECAUSE THERE ARE NE THAN 
7770 PRINT TABI 3) "FOUR MACHINES SEVERAL SCREENS” 
7780 PRINT YABI 3})"OF INFORMATION WILL BE PRESENTED" 
7790 PRINT TABI 3):°FOR EACH OF THE VARIOUS DISPLAYS." 
7800 PRINT TAB( 3)p"PLEASE FOLLOW THE DIRECTIO 
7810 PRINT TABI 3);"AT THE BOTTOM OF EACH DISPLAY" 
7820 PRINT TABI 3)1"TO GET SUBSEQUENT SCREENS" 
T830 IF PASS © 1 GOTO 7870 

7840 PASS = | 

7850 GOSUB 1140: REM - PAUSE 

7840 RETURN 

7870 FOR T = 1 TO 2500 

7800 NEXT T 

7800 RETURN 


« EASE 
n 


An exact copy. Fax is the only system that sends it Many terminals can receive without an operator Send 
most anywhere in the world. Speed. Economy. Confidentiality. them with Fax, It's the only way for hard copy to travel. | 
Fax puts it together like no other system can. Fora free brochure, calltoll free 1800 874-8000 or write: 

All you need to send har p» overseas is a Fax Facts, PO. Box 397, East Brunswick, NJ 08816-0397. 
telephone and a facsimile machine. The same machine you [ ~~ Times and costs to transmit a 400-word page to Europes | 


may already be using domestically. The price of a Fax 
transmission is the price of a call. And our 1-minute overseas TIMES** 
minimum makes it more economical than ever. See the chart 
for sample rates. 

Send signed documents. Graphs. Pictures. Fax 
transmits an exact duplicate from your original. Sending them |3 MINUTES 
requires no special training or personnel. Send them any time. 6 MINUTES : ^ 


*Similar attractive rates to other areas. 
**Transmission times vary depending on type of equipment used. 


COST 


Std. Tel Rate Dis. Tel Rate Econ Tel Rate 
(7am-1pm) (1pm-6pm) (6pm-7am) 


Bell System 


fed Is jid On Bell. 


"c 
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Circla 458 on inquiry card. 


Text continued from page 558: 

byte system (cassette). It is worth- 
while to make a few comments re- 
garding program flow, limitations, 
and operations. 

We set up the conversational, in- 
teractive program for as many as 15 
jobs with as many as 20 machine 
operations. In principle, more 
machine operations could be used, 
and, indeed, more jobs could be add- 


UJ e N `n ed if the DIM statements were 
changed. However, due to the Ap- 
ples vertical display limitation, the 


various schedules would be confus- 
In every battie, we came up the victors. Notonlyi in price, 


> ing in these instances. 


tines with asterisks in listing 1 and in- 
dd amen 1-800-2 ^i 50 Ig cluded a brief description of 


(in NJ 609-424-4700) , subroutine operation at the begin- 

ning of each subroutine listing. Also, 

Wiki within the listing, each call to a 

m" THE DM ina A IR subroutine indicates, by a following 

We EE TriStar Data KENE REM statement, what the called sub- 
Intertec Dala Systems 2 Keystone Avenue routine does, 

Corvus Concepl Cherry Hill, NJ 08003 Basically, the program flow consists 

Corvus Hard Disk 609-424-4700 of data input (beginning at line 2090) 

C. Itoh Printers 215-629-1289 with a following sequence for correct- 

ing errors (line 5120). Performance 

WE SERVICE WHAT WE SELL characteristics including total facility 

processing time, total actual machine 


time, and idle time are calculated for 
the initial job order before the pro- 
gram begins the search for better 
sequences. 

The subroutine at line 4180 is the 
Johnson Two-Machine Quick and 
Clean Algorithm. (A "clean" algo- 


. . tithm is guaranteed to generate an 

A Run-Time Library | optimal solution; see reference 10.) 

7 7 , | The algorithm as coded has a slight 

for Whitesmiths' C 2.1 bias: In case of a tie between jobs for 
Benchmarks the smallest operations time, the job 

Bi Fast execution 1, Int to ASCII conv. later in the initial order is the one 


u ROMable 2. Long to ASCII conv. 


assigned first. Similarly, if a job that 
Bi No royalties 3. Long random number 


is ready for assignment has equal 


generator " , i 
@ Fully reentrant i times on Machine A and Machine B, 
machine support | e: mn pnm : | it is scheduled as early as possible. 
= CP/M file support 5, File copy (16kb) According to strict application of the 
i Error checking B with Realcnmec. i Johnson algorithm, equal times may 
@ Usable with our AMX D withal be decided arbitrarily because the 
Multitasking Executive resulting total facility processing time 
AME orf ProniTene C mnt Ihdamasis c) KADAK Froth Lid wil! remain the same. Should you 
d LR eee care to modify the selection criteria, 
pe : e you must manipulate lines 4340 
Jil 205-1947 W. Broadway Avenue change the input data by a fractional 
lieimmamone $55 Vancouver, B.C., Canada V6J 1Y5 amount, the program might produce 
tout dürfen AF Telephone: (604) 734-2796 a different schedule that presents an 


option to the programmed tie- 
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MPX-16 MICROCOMPUTER 
IBM PC COMPATIBLE 


The MP-16 a Steve Camas mest arbibious prate) 
to date The computer runs al appicatian software 
wryten for the IBM PC and is IBM PC bus compalible . 
Can be used wath deo monitor & IBM keyboard with 
opborud adapté 

Buy e MPX-18 in (he korm that best meets your 
tudgel As a bore board, ax a wave-soldersd board 
Thal contains af components less the PC's, as an 
assembiad and tested crcud board or 23 a complete 
syne 


As lestured an the caver of "BYTE" magazine. Abo 
lasted in “Cisrcia’s Circolt Calar” November, 
December 1982 B January 1983. 

e Runs all appicalion written lor iha HBA 
PC (simply boot up tha pestem and slip i à isk 
Vas for the IBM PC) 

t (BM PC bus compakbie + 9 expansion sints 

@ intei BOGE TG-DA nmcroprocessor 

© Optional ime 8087 main coprocessor 

a 256K bylas on-board mamory. 

a Up to one megabyle of system memory 


9 Thee parallel 10 ports 

& Ùk controller for $Vi^ pr B" drives 

D Surleen levets of vectored mlerrupts 

WPU-16 Mirmcempular cirtult board assembtad 
w/54K RAM, CP M-25 or ME-OOS ..... $0,695. 

MPX-15 zs above with 706K RAM ..,...... 2,135. 


MPR- W Bami-HN (usen soldered circus 

beard wal components) less (C'S. cesses 3m. 
Complete kH el C's w256X RAM oo ..c...0. 596. 
MPX-16 Unpopalated (hare) pe board. .... 00. 
CPAA-BS g Sytem FPRcebhbeheuwbbe)p 200. 
MS-DOS oplionaily available 
MPYT-15 Suilching Powar Supply includiag 

cabie harness loc 2 dish drvas ..... 260: 
MPY-15 Technical Aefarence Manual -sessios Bi. 
MPX-16 Matii Enclosure with cutouts tor 

wo Sha" full height drives (4.042, ace . 300. 
Tandon TM 100-2 double dansky drive ._...- 300. 


Televideo Mode! 910 Seria! Terminal... 675, 
UM PC Keybonrd interface Adapier — DA 
Sariai teveniaat cable ee co ee aeeaPb layer 5. 
Persii el priniar cable ebres Gr re CERETI ETLE) 35. 


Shpning and handáng adehünnal or MPX-16 orders 
78 BASIC SYSTEM 
"ONTRÜLLER 


leplces [8 Bass Competes Cooter 


NEW!!! 


Al Matured in Ciarcia’s Circo Cellar, 
BYTE magasise. July & Augun (oat 
e ses Zilog Z8571 single che microcomputer: 
e On board tiny BASIC 
© ? paralel ports phus serai V port 
a Jusi connect a CAT terminal and wrie control po- 


grams in BASIC. 
| 
@ Baud rales 110-9600 BPS 
© Dae and aces boss sabe hr maar 


Ere sor RA «5, +128 12. 
lor computers 


Bcttl Axsernbied B Vested |. paapaa su. 
Mew Low Price 
DA PC na kademan ol Busihess Mates inc 
& 3 rademaik gi Aetasich inc 
I. DOS 4 à Kadermu ol ine 
B he a dema ot flog lnc. 


Circle 281 on Inquiry card. 


Sihection 


Micromint. Supporting the varied proj 


worldwide corporate clients. 


Z8 CROSS ASSEMBLERS 


Fon Aim Aches, 
TRS-80 Modal lar iil... Lie eeu e. $78. 
CPW 2.2 B^ or Northiks See"... ees eeves T. 
Fram Mera Fiewirzis 

CPN2Z2EGarAPPLESW. LLLeele.lsesesee roe TS. 


Z8 MEMORY, |/O EXPANSION, 
CASSETTE INTERFACE 


SPEECH SYNTHESIZERS 


MICROVOX TEXT-TO-SPEECH 
SYNTHESIZER 


9 Add up ip 8K of memory pius 3 parallel parts 
e Cassette kerke — 00 baud K C. Standard 
; BOCOS wall Ascamblbed & Tested — 


Z8 ANALOG TO DIGITAL 
CONVERTER NEW! 


As featured in Clveias Circutt Cellar 

BYTE Magazine Seplember, Octobar WAZ. 
bicon is a serani genaraiion protessondl voice 
quality lext-lo-speech synihesirer thal e macy aiir- 
faced 10 any computer modem, AS-232C sena 


= of paranel ouipul dene and prides speech of 
e Liset Arming Devices TSA 8 channel & tet IC utbelmvatus damy 
a Adds Process Conti capabillly bo the ZB e Unherted vocabulary. 
e 1000 samples per second a 64 programmatie infiechon levis 
BETHI Aerembied & Tested .,..... «+--+ $140. s 6K imrt-In-speech algorfilm 
a Full ASCII character set recoqrvbon and echo 
e R3232C and paratis output 


Z8 EPROM PROGRAMMER © 1000 character bufer, 3000 optional 


maws SEES 


SWEET-TALKER VOICE 
SYNTHESIZER 


e 'ransier BASIC or Assembly Language applicaban 
programs hom RAM to 7716 or 2732 EPROM 


ee ee ee ie eae 


As featured in Clavcia’s Cieni Catiar 

BYTE Magarine. September (Bit 

The Sweet: father Voice Synthesia allows you k ard 
speech of untmded wocabutary 1 your Appia H or any 
qmi decl lat he Esa 
eod cay, 


e Text-to-Speech Algorithm on disk for Apple I 
= Contents 54 phonemes pocessed by 5-D4 code. 
æ Four levels of programmable inflection 
e Qn bnard audio amphlier & volume control 
&TU2 Apple UI pfag-In. Assernbipd & Teciad 
with Text-to-Seeech Algorithm qa 3.3 disk... 141. 
KEW LOW PRICEN?! 
£701 Parallel Puri Version, Assembled .. 


a Adds additional RS 2326 and eoio-sniaied 20 ma 
turreni loop senai part ip the Z8 
e Runs at 75 to 17.200 baud in adi protocoles. 


78 16K MEMORY EXPANSION 
BOARD NEW!!! 


ee 
your ZB System Controfer m any mufa 

e Uses 2076, 616. hig 

Test 


ee ee ee) 


VOTRAX SC-O1A PHONETIC 
SPEECH SYNTHESIZER 


“The SC-O1A Speech Synthesizer is 3 completely se- 


78 FIVE SLOT MOTHER BOARD 


(aes Continuous speach ol vocabulary Used 
ocio eg 

$0014 Quantity 1-08 242a bcirlelkigi SO. os. 
LES SppasmuÀT laa badna a az. M. en, 
1000 + F *Y Tow y oW NERO aa. 


MEO Assembled & Tester eee tere pt eS oe $65. 


that appear in Steve Clarcia’s monthly 
article in BYTE magazine, “Cercle iroult Cellar,” Offering a wide range of 
computers and peripherals supporting the needs of the hobbyist as weil as 


E-Z COLOR GRAPHICS 
INTERFACE 


Ar eatwed in Ciara Cirewit Celar 

BYTE Magarine, Auguti 1962 

Add color graphics. ammmabon & 3-0 effects Vs your 

5-100, TRS-BO Model | and Ul & Appie (| an kw cost 
The Super Editor software package includes a pattern 
editor 5pnie editor, side show, amd demo scenes al 
in BASIC Can be used wi Cou Morio or TV ssl 


a 16 colors mcludmy Black & Transparent 

© 16K Sytes on board LO mapped video memory 
e Advanced T1 TMSSSTIBA Color Video Processor 
e 32 SPRITES lacilitates 3-D effect 

e Compasie Video culpa 

@ Kren & Terrapin nave LOGO software packages 10 


2448 [E 


NEW" 6-900 E-Z Color Graptees board with sound 
generator. Alan type joy stick interlace, plus MBaur 


CPA Super Eror Software on B" disk. 

EMM Assembled b Bsiad .............. $289. 
TREO Model! or Model E-Z Color wi Super Exe 
Ww GE DO fy and een 
Assembled & Tested 


Complete £r 


bi ee 


300 BAUD ANSWER’ ORIGINATE 
MODEM KIT NEW!!! 


Az loabre in Ciarcia’s Cieni Cellar 

BYTE Magaziue, March 1983 

The newest Hem tn Mscrominik growing ist of 
products «s thes 300 Baud Modem it is crystal 
controfed, uses ihe TTMS 99532 IC, contains just 
25 parts and can be used wit an acoustic coupler or 
in à direct conneci mode 


TRIPLE VOLTAGE 
POWER SUPPLIES 


^y jo 300 ma. +/— Tv oo 28 008. 

PRN Acsenibled A Tesied..,. . .- iis 
uet wu . eeabed £48 

+e to VAME + 129 e -5 Amp. — EA I 
UPSS) Ascombled & Tested ........,. ..., 90. 
UPEI Conephele Vil estyhwqopó $ ' | 9U. 


MICROMINT INC. 561 Willow Avenue, 
Cedarhurst, NY 11516 

To Order: Call Toli Free 1-800-645-3479 
For information Call: 1-515-374-6793 
Call: Monday-Friday, 9-5 PM 


A 
XS 


575 


Circle 311 on Inquiry card. 


The Racal-Vadic 212 PA 
cests a little more than the 


Hayes Smartmodem 1200 
for 8 good reasons. Look: 


Front panel operation 

Diattone and call- progress detection 
Permanent telephone-number storage 
Automatic redial and linking 


Security feature 


Synchronous operation 
Built-in telephone jack 
Complete diagnostic test features 


Buy, lease or rent the Racal-Vadic 212 PA 


from MTI and get more for your money. 


We are authorized distributors of Racal -Vadic's full line of 
modems and acoustic couplers. Plus you'll find MTI is the one 
source for all the terminals, peripherals, systems, applications 
expertise and service you'll ever need, At great prices, Call us, 
New York: 516/621-6200, 212/767-0677, 518/449-5959 
Outside N-Y.S.: 800/645-6530 


New Jersey: 201/227-5552 
Ohíc:216/464-6688 


systems corp. 


"QED" Discounts 
VISA & MasterCard 


— Specialists & Distributors, New York, New Jersey and Ohio. 


, Lear Sirgler, Texas Instrumanis, Data 
Panel Racal- Vadit, D 
Protocol Compauturs, 


New NETRONI 
Starts at Just 
ow be "Em 
fie! DODE CUT same — vom A whieh 


powern the DIPC — and tiñ 


piled for the UMPC. starting M any 5390.85) 

Take Ihis ensy, low cont way 1g learn 18-6 
! Twe- boari nyslem tealeres: 

1. 8088 motha with 5.2104 expansion 

spen amy haréware designed for 


È E4K beard, e le 256X; 
wih pe J2 communica: 
chikas port. 


KC 


ehh -aperait fam which works on Ihe 

will work émet en the EXPLORER BAPC, 
n programs complied ipe the MM will tun 
àn 


lj TM spiiem monter ROM inciudid in (ba Starter 


Y 

diy registers ingalimutan! 
Sete "n a a — e Ot 
rece mode.. poitoe egiional brea 
and regnter peporis...catzetie icad/save wth Ne 
labeis...plus à compieie syster iesi am 
thal tests and roperts coadiien of ROM, RAM, 
Causette iniertace, limer, OMA CoalroiMr, Witir- 
rug! cóntreler, and the communications por! 
Thana tesi programe nol only alow easy debug: 

T ging of software kui (Ney ceva as hardware and 
m hahi arming ihan. 

ii The EXPLORER €8-PC STARTER a" achdan s 

© bend, d 


[' mother mari, 

needed, sockets for IC's used. oae B2-pin bus 

| connecion end cemplele assemblp/ies! tinue 
liens. AR you need ts à soldering Won, solder, à 
power supply, and £ standard 85232 termina) 
(Netronice has 2 low-cost ants ja Chooses trem). 

Explorer 88-PC Starter Kil...5398.95 

+ 15.00 pai 

(wired & tested, mid $190.00) 

C) Extra 62-pin connectors ai $4.25 ga 

> 1,00 pat 

Une yow own rins with Tha EXPLORER BSC 

e, V you plan io axpand It (a be fully IBM com- 
palbie, we offer our BM compalitie y 
and on MM compatible coler graphics 

Lz avadabla wired and sird). 
KM CES ai fan Ree ee? 


CEST VEN n EE 
n 


nem 10 amp 


GET IBM.pc capacity at a Fraction ot IBM'S Price! 


16 Bit EXPLORER 88-PC Kit 
Accepts Al) IBM Peripherats. 
CL BM compatio keyboard. .5289.95 


o BM ae coum beard...$293,95 


Cl Additions) ROM required. $15.08 

Set yout own pace! inerti and earn, si tha ree 

YOU we want! Add tù you? EXPLORER 88-PC: 
Deluxe bavy-dat ty sieri cables! (hat beautes 
Haer twe 5%" hopper m a 3^ kard dish 
wih one Reopy. Thin cabinet laalares a 
bruch Aath irse panel and p wood-grained 
i 


Weve. 

D EXPLORER §8-PC Codinet...5 189.95 
+ 10.00 oft 

A hravydaty spec frame pews) tuppi 

with fan thal cas be used in your owe celi 

me er ingtated into (he Matrona cabasi it 
availgbig 4 ladqws: 
+3 supply tor system + 2 flap 
45 + 8.00 pai. 


ples..$149 
wer iw 1 toed disk... 


DAs above + talira 


Monos and BIOS Diei lrtimpi: avaiahig 
an either dink ar hard copy M $25.00. 
Pease apecity formal and system required, 


CHTEL 8088/8088 usat manvsl..915.00 | 


+ 150 pli 
OTHE 8055 OOOK by RECTOR & ALEX... 
$95.00 e 1.50 pal. 


OM CLR Diablo, Com, 
jm Engineering, MICOM, Cipher, U.S. Design. 
icroPro, Microsoft, Palygon and Select. 


ai ry — compete syriaen: wih kay 
wr graph? best, y ask 
— E ves a ts 
‘ LU pa 

sro 35 25.08 M. satin 


KH m ey e harj diss, baiiia madama 
iu avakable 1 


burner, print autor systeen phun 
Shawty. 


Over 100 EXCLUSIVE Prodocia and Kils— 
wicluding the ‘Speak Ezry’ wavaraal voice 
cyatteeaizer, a Diagessbe card wilh byit-in 
legit probs jor Ibe IDM-PC. lerminals, min- 
iara, the ELF and EXPLORER a5 sampuma, 
bad much more, ars described in àur u 

parn s alg h's yours FREE if you Ihe 


Canadian 
please doubie the amount 
of phi shown. iBM-PC iz a 
jrepaleed trademack ol 
Y IBM Corperstion 


For orders 


CALL TOLL FREE 1-800-243-7426 fer Charge Card Orders. 
ia Caan.. cati 203-354-9375, Conn. res. add sales tax. 
TE ONDER BY MAR, CHECK BOXER FOR PRODUCTS DEMAED AND MAH ENTIRE AD TD: 


[S8 nerronics RAD LTD. 
333 Lichid Ad,, Mew Milord. LT 06776 


Anma paite 
Bes 
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Gat ey CO VA O MASTERCARD 
Exp, Dale 


ux oll 


breaking rules. 

If there are only two machines, the 
program exercises the Johnson 
algorithm, determines the optimum 
sequence, prepares the machine 
loading schedule, and calculates the 
performance characteristics of the op- 
timum sequence, If there are more 
than two machines, the program 
searches through the M — 1 two- 
machine problems according to the 
procedures outlined in the Method 
section (page 555). 

When the search is completed, you 
are presented the best (i.e, having 


| | the shortest total facility processing 


time) sequence (or sequences) for 
consideration. Again, performance 
characteristics are computed, and the 


| machine loading schedule (to the 


nearest whole time unit) is available 
for examination and rumination. At 
this point, the manager can either 
work on a new series of jobs or return 
to modify the data of the original set 
of jobs. The latter permits the 
manager to test the sensitivity of the 
recommended job sequence to small 
changes in expected process times for 
various jobs. An examination of alter- 
native job sequences with similar 
performance characteristics provides 
an opportunity for the manager to ex- 
plicitly consider other factors, such as 
priarity jobs or machine maintenance 
requirements. 

Note that the program has an op- 
tional print capability. In particular, 
it is set up to allow printed output us- 
ing an Epson printer and an 58M 
AIO board. Obviously, modifications 
to the printer driver at lines 7060 
through 7620 are necessary for other 
printers and interfaces. 

Partial output for the paint shop ex- 
ample is shown in listing Z. Two job 
sequences (Rabbit, Cobra, Corvette, 


| Daytona, then Turbo-ZX; Rabbit, 


Cobra, Daytona, Corvette, then 
Turbo-ZX) have the minimum idle 
time (290 hours) of those sequences 
that were examined. Both represent 
equally good job process sequences, 
and the corresponding loading 
schedules are determined by the pro- 


| gram. Although the machine loading 


schedules are presented only as 
video output, the output for the two 
good sequences is shown in tables 3 
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planning 
software you 

y cancount on. 

7 Reliable. Accurate. 

" From the company you 
can count on... 
AARDVARK/McGRAW-HILL 


Jr Professional Tax Plan—for individual 
Federal tax planning 

jr Estate Tax Plan—for individual 
estate tax planning 


Available for most microcomputers. 
For more information, call (414) 289-9988. 


E/idj AARDVARK/McGRAW-HILL 
ifii Count On Us. 


783 North Water Street/Milwaukee, Wisconsin 53202 


Listing 2: A partial listing of the output from the program in listing 1 using the paint shop example, The initial sequence and four possible 
sequences are shown. The two sequences with the least amount of idle machine time (290 hours) are then listed as good job sequences. 


INITIAL SEQUENCE 


ORDER JOB NAME FINISH TIME 
t CORVET 26 
2 DAYTON 4B 
> TURBOZ 27 
d RABBIT 60 
3 COBRA 79 


PERFORMANCE CHARACTERISTICS FOR 
INITIAL SEQUENCE 
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TOTAL FACILITY PROCESSING TIME 
= 474 HDURS 


TOTAL MACHINE PROCESSING TIME 
= 150 HOURS 


IDLE MACHINE TIME 
= 344 HOURS 


^A POSSIBLE SEQUENCE IS: 


ORDER JOB NAME FINISH TIME 
1 COBRA 27 
2 RABBIT 30 
3 DAY TON 54 
4 CORVET 44 
5 TURBOZ 75 


PERFORMANCE CHARACTERISTICS FOR 
THIS SEQUENCE 
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TOTAL FACILITY PROCESSING TIME 
2 450 HOURS 


TOTAL MACHINE FROCESSING TIME 
= 130 HOURS 


IDLE MACHINE TIME 
= 320 HOURS 


A POSSIBLE SEQUENCE IS: 


ORDER JOB NAME FINIGH TIME 
1 RABBIT 9 
z COBRA 2B 
3 DAYTON 49 
4 CORVET 23 
5 TURBDZ 70 


PERFORMANCE CHARACTERISTICS FOR 
THIS SEQUENCE 
TOTAL FACILITY PROCESSING TIME 
= 420 HOURS 


TOTAL MACHINE PROCESSING TIME 
= 130 HOURS 


IDLE MACHINE TIME 
= 290 HOURS 


A POSSIBLE SEQUENCE IS: 


ORDER JOB NAME FINISH TIME 
2 RABBIT 9 
2 COBRA 28 
3 CORVET 39 
4 DAYTON 41 
z TURBDZ 70 


PERFORMANCE CHARACTERISTICS FOR 
THIS SEQUENCE 
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TOTAL FACILITY FROCESSING TIME 
= 420 HOURS 


TOTAL MACHINE PROCESSING TIME 
- 150 HOURS 


IDLE MACHINE TIME 
= 270 HOURS 


A POSSIBLE SEQUENCE IS: 


ORDER JOB NAME FINISH TIME 
L RABBIT 9 
2 CORVET -7 
3 COBRA qq 
4 DAYTON an 
5 TURBOZ 74 


PERFORMANCE CHARACTERISTICS FOR 
THIS SEQUENCE 
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TOTAL FACILITY PROCESSING TIME 
z 444 HOURS 


TOTAL MACHINE PROCESSING TIME 
= 130 HOURS 


IDLE MACHINE TIME 
= 314 HOURS 


A GOUD JOB SEDUENCE IS: 


DRDER JDB NAME FINISH TIME 
1 RABBIT 9 
2 COBRA 28 
3 CORVET 39 
4 DAYTON 61 
2 TURBOZ 70 


PERFORMANCE CHARACTERISTICS FOR 
THIS SEQUENCE 
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TOTAL FACILITY PROCESSING TIME 
= 420 HOURS 


TOTAL MACHINE PROCESSING TIME 
= 130 HOURS 


IDLE MACHINE TIME 
= 290 HOURG 


& GOOD JOB SEQUENCE 16S; 


ORDER JOB NAME FINISH TIME 
1 RABBIT 9 
2 COBRA 2B 
+ DAYTON 49 
4 CORVET 59 
3 TURBOZ 70 


PERFORMANCE CHARACTERISTICS FOR 
THIS SEQUENCE 
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TOTAL FACILITY PROCESSING TIME 
= 420 HOURS 


TOTAL MACHINE PRHÜCESSING TIME 
a 130 HOURS 


IDLE MACHINE TIME 
= 290 HOURS 
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BYTE COVERS 


Breaking the Sound Barrier 
September 1977—1435 


The prints shown at left are beautiful Collector Edition Byte Covers, 
strictly limited to 750 prints each, and signed and numbered by the 
artist, Robert Tinney. Each print is 18 in. x 22 in., and is accompanied 
by its own Certificate of Authenticity. To order, use the coupon below. 
Visa and MasterCard orders may call 1-504-272-7266. 


Please send Through the — [) Ym [J MasterCard 
Trap Door prins ($35) Card No. 

Breaking the Sound Barrier Expires 

prints (£35), of sets of both prints Name: 


($55). T have Included $3 per order shipping Address: 
and handling ($8 overseas). City: 


C) Uhave enclosed check or money arder Stale: a: CU 
Robert Tinney Graphica - 1864 N. Pamela Dr. - Baton Rouge, LA 70815 | 
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First Alternative Sequence for Schedule of Operations 


Trim 
Removal 
In Out 


Paint 
Strip 


Body 


Job Finish 


Rabbit 

Cobra 

Corvette 

Daytona 

Turbo-ZX 16 


0 
1 
2 23 
6 
16 


1 
7 


35 
18 18 55 


8 
27 28 
3? 39 
59 61 
68 70 


Table 3: A schedule for the first good job sequence in listing 2. Note that the Rabbit is finished by the ninth hour, and all cars are finished 


after 70 hours. 


Second Alternative Sequence for Schedula of Operations 


16 


Body 
Finish 


| Table 4: A schedule for the second good job sequence in listing 2. Here the Daytona and the Corvette have switched places, but again 
| all cars are finished after 70 hours. This schedule could be used if the Daytona had a higher priority than the Corvette. 


and 4. You can use the start and 
finish times for each job at the 
machine stations to identify idle 
times. You can plan the reassigning 
of idle employees and the scheduling 
of equipment maintenance during 
idle periods. 

Now you can use other criteria to 
distinguish between the two se- 
quences. For example, suppose the 
owner of the Ferrari Daytona was a 
valued customer and required the 
finished car as soon as possible. The 
Daytona could be delivered 12 hours 
earlier using the second good se- 
quence. The Corvette job then suffers 
a 20-hour delay, but the total process- 
ing time remains at 420 hours. 


Conclusions 

We have presented a microcom- 
puter-based scheduling algorithm 
that can be helpful in identitying job 
sequences that minimize total facili- 
ty processing times. Analyses to de- 
termine the effects on schedules and 
performance characteristics of 


changes in the machine operations 
time are easily obtained. In taking 
this approach to the flow-shop prob- 
lem, we assumed that processing se- 
quences were identical for all jobs, 
process times for each job on each 
machine were able to be determined, 
and all jobs arrived simultaneously. 
We developed this approach as an aid 
in managerial decision making, 
which is the goal of applied opera- 
tions researchers, i 
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Meet the family. 


When it comes to products de- displays with audio, compatible 
signed to increase productivity, with IBM, NEC and Apple III 
ut your faith in the Panasonic computers. Plus a new 45” pro- 
ripheral family. jection display with both RGB 
Correspondence-Qualit y and composite capabilities. 


Matrix Printers Intelligent Time Clocks 
Our new high speed (as fast as Our microprocessor-controlled 
196 cps), high resolution Dot Intelligent Time Clocks are stand- 
Matrix Printers are compatible alone input terminals that store 
with most computer interfaces. accurate time data on up to 250 
A special cartridge-type seam- employees daily. They're far 
less ribbon with a unique refresh more dependable - and conven- 
ink reservoir provides consistently ient - than manual time clocks. 
sharp, black, vibrant print quality. | d Data Entry Terminals 


Six-Color Digital Plotters These versatile microprocessor- 
Non Panasonic Plotters combine wb based input terminals perform on- 


h speed and outstanding line or batch data entry directly 
quality at an outstandingly into a computer. Applications 


low price. A high level of built-in range from Payroll and Job 


intelligence simplifies the gene- Costing to Work-In-Progress, 
ration of all kinds of high resolu- d oventory Control and 


tion hard copy graphics. Security Access. 
Personal Computer Displays For complete intormation on 
Panasonic offers an outstanding these quality Peripheral Pro- 
choice of attractively priced dis- ducts, write or call: Panasonic 
lays. High resolution (1100 lines Industrial Company, Information 
typ cal) 12" monochrome. Dual- Mor cnn Group, One Panasonic 
mode 10" color graphics or black eco, N.J. 07084; 


dup pepe er me Binanin ic i01) She S337. in Chicago call 
B {m 1 | 
peripherals. 


Industrial Company 


Circle 349 on inquiry card. 


Heathkit/Zenith Educa- 
tional Systems’ 16-bit 
ET-100 Learning Com- 
puter can be upgraded to 
a ful, 192K-byte disk- 
based computer, yet it's 
always capable of func- 
tioning as a trainer. This 
multipurpose computer 
can serve as an electronic 
base for designing and 
testing prototype circuits 
because it has a unique, 
top-mounted solderiess 
breadboard for unlimited 
experimentation. Together 
with its companion ad- 
vanced microprocessor 
course. the ET-100 is quite 
probably the first complete 
16-bit microprocessor 
training system produced 
for mass distribution, 

ET-100's breadboard 
has solderless connector 
blocks that provide easy 
and direct access to ad- 
dress, control, data, and 
If/O fines. Four voltage sup- 
plies for powering expen- 
ments and a paralie! port 
are also provided. It can be 
used for conducting exper- 
iments, building and test- 
ing circuits, and tinkering 
with the computer's inter- 
nal functions. ^ dust cover 


What's New? 


Always a Trainer, ET-100 Has Design/T est Capability 


protects the breadboard 
when it's not in use and 
serves as a convenient 
video-display platform. 
Even when it's fully up- 
graded, you can return the 
ET-100 to the training 
mode by removing the dust 
cover and entering a simple 
keyboard command. 

An 8088-based com- 
puter, the basic ET-100 
has I6K bytes of RAM, 
cassette and R$S-232C 


ports, composite video 
output, and 3OK bytes of 
ROM containing a CP/M- 
86 assembler, screen 
editor, and a graphics 
debugger. A detached, 
95-key keyboard gener- 
ates the %é6-character 
ASCI set. ASCII characters 
can be displayed in 24 by 
BO format on a high-reso- 
lution monitor or in a 20 
by 40 format on a stan- 
dard home television. Six- 
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teen function keys and a 
numeric keypad are pro- 
vided. 

The ET-IOO advanced 
microprocessor training 
course is designed to teach 
the fundamentats of 16-bit 
microprocessor technoi- 
ogy to both beginners and 
veteran 8-bit program- 
mers, it treats 16-bit 
technology as a standard 
for today's microproces- 
sors rather than as an ex- 
tension of B-bit com- 
puting. The course pro- 
ceeds step by step from 
the basics of 16-bit tech- 
nology to such advanced 
topics as data handling. in- 
terfacing, and software 
programming. A variety of 
experiments and self-tesrs 
are provided. It's available 
in versions for classrooms 
and self-instruction, Suc- 
cessful completion of the 
home-study course entitles 
you to eight Continuing 
Education Units. 

An upgrade package 
converts the ET-100 into a 
complete disk-based com- 
puter capable of running 
|6-bit software under 
such Z-100 operating sys- 
tems as Z-DOS. The pack- 
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What's New? 


age contains 128K bytes 
of RAM, a floppy-disk con- 
troller, a 4&tpi double- 
sided double-density 
320K-byte floppy-disk 
drive, two RS-232 ports, a 
programmable timer, a 
Centronics parallel port. 
and a 64K-byte video 


board with bit-mapped 
graphics. Color graphics. a 
second disk dive, and 64K 
bytes of RAM are also 
available. Nine other 
courses are planned. 

The only peripherals re- 
quired are a vídeo monitor 
and a cassette tape re- 


corder, In kit form, the 
ET-100 costs $999.95. 
Factory-assembied and 
tested, it’s $1499.95. The 
complete self-instruction 
course is $99.95 The up- 
grade kit is priced at 
$1299.95 or $1999.95, as- 
sembled and tested. For 


full information, write to 
Heathkit/Zenith Educa- 
tional Systems, Heath Co., 
Department 150-125, 
Benton Harbor, MI 49072. 
Circle 650 on inquiry card. 


Dual-Processor Multiuser System Eyes Business Market 


At CP/M '83 East in 
Boston iater this month, 
Compupro will unveil the 
Multipro Model MP 10, a 
four-user microcomputer 
Capable of simultaneous 
B/i6-bit program execu- 
tion yet priced at less rhan 
$|BOO per workstation, 
The Model MP 10 is aimed 
at Businesses seeking to 
run their databases on a 
system more powerful 
than a personal computer 
network. it supports com- 
munications and word 
and data processing 
through a shared data- 
base, which, in turn, pro- 
vides access to informa- 
tion more rapidly than 
through a network. 


In a standard MP 10 
configuration, each work- 
station has access to a 
dedicated 64K-byte ZBOB 
processor for 8-bit pro- 
grams. The central proces- 
sor, an 8-MHz 8088, and 
its | megabyte of main 
memory are dynamically 
allocated to each user, 
with the ZBOB functioning 
as a termina! handler for 
running 16-bit tasks. The 
multiprocessor design is 
said to make ail system 
resources potentially 
available to each worksta- 
tion at any time while 
allowing operators to run 
an 8- or 16-bit program. 
Concurrent operation is 
provided under a Compu- 


pro-enhanced MP/M oper- 
ating system. 

Key hardware features 
include five serial ports, a 
modem connector, a Cen- 
tronicstype printer port. 
384K bytes of solid-state 
disk memory, and dual 
54-inch floppy-disk drives 
with 1.6 megabytes of for- 
matted storage capacity. 
The case measures 7 by 17 
by 21! inches. Bundled 
with the MP (tO are a 
menu-driven electronic 
spreadsheet, a word pro- 
cessor, and database-man- 
agement software, 

Mass storage options in- 
clude an external 2.4- 


megabyte dual 8-inch 
floppy-disk drive subsys- 


tem and an internal 54- 
inch Winchester hard-disk 
drive with 40 megabytes 
of storage. Other options 
include an 8-MHz 8087 
coprocessor, up to 4 
megabytes of solid-state 
disk emulator, and a net- 
work interface. 

The MP 10 is the first in 
a series of high-perfor- 
mance business com- 
puters departing from 
Compupro's traditional 
S-100 bus architecture. Its 
base price is $4995, ex- 
cluding terminals. For full 
details, contact Compu- 
pro, 3506 Breakwater 
Court, Hayward, CA 
94545, [415] 786-0909. 
Circle 651 on inquiry card. 
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PORTABLE COMPUTERS 


Nicad Batteries Power 
Portable for Half a Day 


Self-contained recharge- 
able nicad batteries power 
the UDI-500 portable com- 
puter for up to 12 hours. 
Mass storage is provided 
by dual 3¥%-inch 322K- 
byte micro disks that fea- 
ture DMA data transfer 
and automatic power 
down to canserve power. 
The UDI-SOO comes with 
two CMOS central proces- 
sors and two DOs: the 
ZBO with CP/M 2.2 and the 
RCA 1805 with MicroDOS. 
Standard features include 
64K byes of RAM, 2K bytes 
of video RAM, an acces- 
sory slot for a 300-bit-per- 
second (bps) modem, an 8- 
line by 4O-«haracter LCD 
display, a 59-key keyboard 
with 6 soft function keys, a 
Centronics-type parallel 
connector, and an RS- 
232C serial port with data 
rates ranging from 50 to 
19,200 bps. The UDI-500 
measures 1? by 13 by 3% 
inches and weighs [2% 
pounds. 

Some of the software 


packages available for the 
UDI-500 are BASIC-BO, 
CBASIC, a spreadsheet, 
and a text processor, Hard- 
ware options include 
double-sided 737K-byte 
disk drives. a 1200-Dps 
modem, up to 256K bytes 
of RAM, and an intemal 
AC power supply. For 
more information, contact 
Universal Data Inc., M-15, 
3960 Ortonville Rd., Clark- 
ston, MI 48016, (800) 521- 
1056; in Michigan, (313] 
625-0158. 


Circle 652 on Inquiry card. 


Notebook Computer 

Casio has introduced the 
Model FP-200 notebook 
computer, Containing 8K 
bytes of RAM and 32K 
bytes of ROM, the FP-200 
offers a 20-column by 8- 
line display that can handle 
both data and graphic in- 
formation. It has a full-sized 


OWERTY keyboard with 
an integral keypad and an 
R5-232C port for communi- 
cations. A Centronics 
parallel port iets you use 
the FP-200 with a printer 
or plotter, and its O port 
provides for future expan- 
sion. A cassette port allows 
you to load and store pro- 
grams. RAM memory i5 ex- 
pandabie to 32K bytes, 

The retail price of the 
FP-200 is $499. Contact 
Casio inc.. 15 Gardner Ra., 
Fairfield, NJ 07006, (201) 
575-7400. 


Circle 653 on inquiry card. 


16-Bit Portabie 
Bundied with - 
Software 
The l&-bit 8088-based 
portable Columbia VP is 
bundled with 15 business 


and professional! applica- 
tions packages, including 
MS-DOS, MS-BASIC, contr 
munications, accounting, 
and the Perfect Writer and 
Perfect Filer. This |28K- 
byte IBM PC-compatible 
weighs 30 pounds and 
comes with two 5%-nch 
half-height floppy-disk 
drives handling 320K bytes 
of data. {ts green-phos- 
phor, 9-inch display offers 
ful graphics capabilities: 
640 by 200 ar 320 by 200 
pixels in an BO- or 
4O-column by 25-line for- 
mat. The VP's 83-key key- 
board is !BM-standard. 


Interfaces include paraliel 
and serial ports, eight-level 
priority interrupt and DMA 
controllers, and an IBM PC- 
compatible expansion slot. 
RAM memory is expand- 
able to 256K bytes, and a 
socket for an 8087 copro- 
cessor is provided. 

The Columbia VP costs 
$2995. For additional infor- 
mation, contact Columbia 
Data Products inc., 9150 


Rumsey Rd. Columbia, 
MD 21045, (301) 992- 
3400. 


Circle 654 on inquiry card 


Your Passport to 
Portable Computing 

The Anderson Jacobson 
Passport comes with 256K 
bytes of RAM, two 320K- 
byte disk drives, and a 
/nch amber screen. The 
BM PC-compatible Pass- 
part uses an Intel 8088 
microprocessor operating 
at 4.77 MHz. It offers 20K 
bytes of display RAM and 
8K bytes of ROM for diag- 
nostics and general KO 
routines. The 84-key de- 
tachable keyboard has 10 
function keys and a numer- 
ic pad. The alphanumeric 
screen format is 25 by 80. 
Greek, foreign language, 
mathematics, and line- 
drawing symbols are 
among the 256 characters 
available. Display attributes 
include underiine, blink. in- 
tensify, reverse video, sub- 
script, and superscript, A 
parallel printer port is pro- 
vided, and the Passport's 
RS-232C port offers pro- 
grammable asynchronous 
data rates ranging from 
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110 to 19,200 bps and 
synchronous bysnc and 
bit-ariented protocols 
[100,000 bps maximum]. A 
built-in, 300-bps Bell 
103J-compatible modem 
with auto-answer capabil- 
ities is standard. The 
20-pound Passport is sup- 
plied with MS-DOS, Multi- 
plan. text editing, com- 
munications, relational 
database, and executive 
desk software. 

Two versions are avail- 
able. The first, which costs 


What's New? 


approximately $4500, has 
two disk drives, parallel 
and serial ports, battery- 
backed time and date 
clock, the modem, and 
software. The second ver- 
sion is a single-disk model 
with dual I/O ports and 
operating system software. 
It’s priced in the low-5 3000 
range. For complete par- 
ticulars, contact Anderson 
Jacobson Inc., 52) Charot 
Ave. San Jose, CA 9513], 
(408) 286-7960. 

Circle 655 on inquiry card. 


Portable Computer with Network Capabilities 


The Teletote | may be 
the first portable computer 
with network capabilities. 
An optional RS-422A net- 
work por is ail that's 
needed to link the Teletote 
| with a Televideo network 
for access to shared files. 
printers, and electronic 
mail, 

The basic Teletote has a 
9-inch video display with 
640 by 240 high-quality 
graphics resolution and 
24-line by 8O-character for- 
mat. Mass storage is in the 
form of a single 368.6K- 
byte (formatted) 5'-inch 
floppy-disk drive, Addi- 


tional hardware includes a 
Zilog ZBOA, 64K bytes of 
RAM, a mouse port for 
quick cursor manipulation, 
two RS-232C printer/ 
modem ports, and tele- 
phone connections. Sup- 
plied software is made up 
of the CP/M operating sys- 
tem, the GSX-80 graphics 
extension, and word pro- 
cessing, spreadsheet, and 
graphics packages. The 
25-pound Teletote is soft- 
ware- and media-compat- 
ible with the B8-bit Tele- 
video TS803 desktop com- 
puter. 

Teletote's RAM memory 
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is expandable to 128K 
bytes and a second floppy- 
disk unit is available for 
$449. The network option 
costs 5495. A mouse costs 
$99, The Teletote | costs 
$1499. A two-drive ver- 
sion is priced at $1899. 
Contact Televideo Systems 
Inc. 1170 Morse Ave. 
Sunnyvale, CA 94086, 
(408) 745-7760. 

Circle 656 on inquiry card. 


Desktop 
Performance In 
Portable 

The Jonos C2100 por- 
table computer is said to of- 
fer the performance char- 
acteristics typically asso- 
ciated with desktop com- 
puters. This 25-pound ma- 
chine. Built around a Z80A 
central processor, comes 
with 64K bytes of dual- 
ported RAM, two R5-232C 
ports, and a pair of 312- 
inch 322K-byte (formatted) 
Sony micro-floppy-disk 
drives. its 92-key detach- 
able keyboard features an 
BM Selectric-styie layout 
and a full numeric cluster 
as well as an entry key and 
IO function keys. A 9-inch 
P-31 phosphor screen pro- 
vides a 25-line by 80-char- 
acter format. For expan- 
sion, an integral compart- 
ment for a third disk drive 
and five STD bus card slots 
are available. The basic 
unit comes with such soft- 
ware as CP/M, Spellbinder, 
Multiplan, and BASIC-80. It 
costs $3995 from Jonos 
Ltd., 920-C East Orange- 
thorpe. Anaheim, CA 
92801, (714) 999-5661. 
Circle 657 on inquiry card. 


mg, 


PC-5000 Runs on 
Batterles or AC 
Power 

Sharp Electronics’ PC- 
5000 portable computer 
operates from a recharge- 
able built-in battery or from 
an AC adapter. The basic 
1 1-pound PC-5000 comes 
with | 28K bytes of RAM, a 
typewriter-styie keyboard, 
128K bytes of bubbie- 
memory storage. and an 
Eline by 80-character LCD 
display with a bit-mapped 
graphics capacity of 640 by 
BO dots. A character set 
containing 256 characters 
and symbols is provided. 
The unit is programmed in 
BASIC 


A wide assortment of 
Options are available, in- 
cluding a high-density dot- 
matrix thermal impact 
printer, a 1O-key modem/ 
auto-dialer, disk drives, and 
three-octave sound capa- 
bilities. Initial software offer- 
ings on bubble-mernory 
software cartridges include 
a word processor, spread- 
sheets, a database man- 
ager and an executive 
planner. The basic PC- 
5000 costs 52500. For full 
details, contact Sharp Elec- 
tronics Corp., Systerns Divi- 
Sion, 1O Sharp Plaza, POB 
588, Pararnus, NJ 07652. 
Circle 658 on inquiry card. 
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20 Megabytes of Hard-Disk 


Storage In Portable 


The Star-Lite HD20 is an 
$100 bus portable com- 
puter with a built-in 
20-megabyte hard-disk 
drive. A Z80A computer 
running CP/M 2.2, the 
HD20 has 64K bytes of 
RAM. 183K bytes of floppy- 
disk storage, a 9-inch 24 by 
80 green screen, and a de- 
tached keyboard with 26 
user-programmable func- 
tior! keys. Display attributes 
include half-intensity, 
underlining, blinking, and 
reverse video. Single serial 
and Centronics-type paral- 
lel ports are provided. 


Three $100 bus slots are 
opened for expansion, 
Bundled with the HD20 is 
word processing, spread- 
sheet, modem, and ac- 
counting software. It 
weighs 34 pounds and 
measures 7% by 16% by 
1644 inches. 

The suggested retail 
price for the HD20 is 
$4995. Further information 
is available from Computer- 
shop Inc, 139 First St. 
Cambridge, MA 0214]. 
(617) 661-3723. 

Circle 659 on Inquiry card. 


Computer with Bubble Memory 


The Teleram 3000 por- 
table computer weighs 9 
pounds and is small 
enough to rest comfortably 
in your lap. Principal specifi- 
catlons are 64K bytes of 
RAM, 4K bytes of ROM, 
[28K or 256K bytes of 
nonvolatile bubble mem- 
ory, an RS-232C interface, 
and a flat-panel LCD 
display with a Hine by 
BO-character format. The 


3000 has a typewriter-style 
keyboard with numeric 
and cursor keypad and 16 
software programmable 
function keys. The CP/M 
2.2 operating system is 
standard. It's powered by 
interna! rechargeable bat- 
teries. 

Options include floppy- 
disk drives, a text/graphics 
display, networking, and 
communication interfaces. 


The basic Teleram costs 
$2495, With 256K bytes of 
bubble memory, it's 
$2995. For details, contact 
Teleram Communications 
Corp. 2 Corporate Park 
Dr.. White Plains, NY 
10604, (914) 694-9270, 
Circle 660 on inquiry card. 


SKS Unveils Line of 
8/16-Bit Portables 
SKS Computers has in- 

troduced a modularized 8/ 
16-bit line of portable 
microcomputers. In an 8-bit 
Z8O0A configuration, the 
desktop-compatible SKS 
2502 Nano comes with 
dual 400K-byte 5!'A4-inch 
floppy-disk drives, BOK 
bytes of RAM, a keyboard 
controller, two RS-232C 
seria! ports, and CP/M. Its 
display is a 9-inch green 
screen with a 16 or 24 by 
BO format with reverse 
video/magnified character 
attributes. Priced at $2495, 
Nano is supplied witn such 
software as interpreted 
CBASIC and Perfect Writer, 
With the addition of a 
16-bit 80186 processor, a 
parallel port, or a 5!A-inch 
Winchester hard-disk drive, 
the Nano becomes a dual- 
processor 8/16 portable 
computer with | 28K bytes 
of RAM, This version costs 
$3295, including MS-DOS, 
The SKS 252 Pico is also 
available. This portable in- 
corporates the same fea- 
tures as the Nano, except 
that it carries two 3¥2-inch 
200K-byte micro-floppy- 
disk drives. The 8-bit ver- 
sion costs $2595; the B/ 
(6-bit version is 53395. 
Contact SKS Computers 


inc., 4091 Leap Rd. Hil 
tard, OH 43026, (614) 
876-8668. 

Circle 651 on inquiry card. 


Large Memory, Math 
Processor In Portable 

Tne Sord M23P portable 
computer weighs 19 
pounds and can be tucked 
into carry-on luggage. A 
ZBOA-based computer, the 
M23P has an Am951| 
arithrnetic processor, ! 28K 
bytes of RAM, and two 
32-inch 290K-byte micro- 
floppy-disk drives. Two 75- 
to 19,200-bps RS-232C 
serial ports, a Centronics- 
compatible parallel port, 
and three bus slots com- 
pose the M23P's VO sec- 
tion. With the addition of 
an acoustic coupler, the 
M23P can send or retrieve 
data. Featured software rr- 
cludes Sord's Pan Informa- 
tion Processing System 
(PIPS), which has simplified 
commands for making 
tables, classifying data, 
searching, arranging infor- 
mation, performing calcu- 
lations, and creating 
graphs. BASIC, UCSD Pas- 
Cal. FORTRAN, a word 
processor, and an assem- 
blyjanguage debugger are 
Standard. When equipped 
with a 12-inch green or a 
14-inch color monitor, the 
M23P offers a 25 by 80 dis- 
play format. Color cap- 
acities include 640- by 
256-dot graphics and 8 col- 
ors. 

Options include the 
SB-BO operating system 
and a dot-matrix or daisy- 
wheel printer. The list price 
is $2185. Add $195 for the 
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green monitor and $795 
for the color monitor. Con- 
tact Sord Computer of 
America inc, c/o Mitsui 
(U.S.A] inc., 200 Park Ave., 
New York, NY 101668, 
[212] 878-4403. 

Circle 662 on inquiry card. 


PORTABLE 
PC-RELATED 
PRODUCTS 


Check and Budget 

Program for HX-20 

Data-Check, a check 
and budget program for the 
Epson HX-20, has been an- 
nounced by Dataccount. 
This program maintains a 
checking account with 
budgets and reconciliation 
and allows up to 20 user- 
defined categories. Budget 
reports include analysis of 
month- and year-to-date 
performance. Transactions 
can be summarized by 
categary, and Data-Check 
can print balances and 
outstanding transactions. 
When used with rhe 
HX-20's microcassette 
drive, this program also 
provides extensive file-han- 
dling abilities. It can accom- 
modate 125 transactions 
with the T6K-byte HX-20 
and 1000 transactions 
with the 32K-byte version. 
Data-Check resides in 
RAM, so you can access its 
features at any time. 

This program is also 
available for the Radio 
Shack Model 100 and the 
NEC 8201. For full details, 
contact Dataccount Inc., 
Suite 820, 516 Southeast 


Morrison St.. POB 14706. 
Portland, OR 97214, (503} 
232-0490. 


Circle 663 on inquiry card. 


Magazine for Kaypro 
Users 

Pro = Files is a bimonthly 
magazine for users of Kay- 
pro computers. Written for 
both the novice and the ex- 
perienced Kaypro user, 
Pro =Files has a full range 
of departments, features, 
and news on Kaypro-re- 
lated and industry topics. 
Regular departments în- 
clude letters to the editor, a 
question-and-answer col- 
umn, technical tips, and 
short summaries of new 
products and applications. 

Pro=Fifes wil be 
distributed free of charge 
for one year to new Kay- 
pro owners. Subscriptions 
for current owners began 
with the premiere issue, 
June 1983. Details are 
available from Kaypro 
Corp. 533 Stevens Ave., 
Soiana Beach, CA 92075, 
(619) 481-3424. 


Circie 664 on inquiry card. 


Stand for Portables 

A stand from Icarus 
Systems lets you adjust the 
viewing angie of your por- 
table computer console up 
to 25 degrees. The stand is 
constructed of heavy- 
gauge alurninum alloy and 
is painted with a scratch- 
resistant, baked urethane 
enamel. Currently, versions 
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are available for tne Com- 
pag, Kaypro il, Osborne 
Executive, and Zorba. The 
retail price is $69.95, plus 
shipping. Dealer inquires 
are invited. Contact Icarus 
Systems, Suite 14-325, 
2303 North 44th &., Phoe- 
nix, AZ 85008, (602) 945- 
3993. 

Circte 665 on Inquiry card. 


Software and 
EPROM Programmer 
for HHC 

Quasar has announced 
snap-in software capsules 
and an EPROM program- 
mer for its HHC (hand-held 
computer]. The software 
capsules include a pro- 
grammer's aid, statistics 
and budget programs, and 
a poker/blackjack game. 
Prices range from $25 to 
$80. The EPROM program- 
mer can be used to custom 
program capsules for the 
system. It costs $295. For 
full details, contact Quasar 
Co, 9401 West Grand 
Ave, Franklin Park, IL 
60131, (312) 625-0020. 
Circle 666 on inquiry card. 


Computer Backpack 
The Compupak back- 
pack makes it possible to 
transport portable comput- 
ers on foot for blocks or 
miles, The water-praof ny- 
lon pack is similar to the 
type used by cross-country 
backpackers. !ts frame is 
made of welded aluminum 
with crossbar reinforcing 


and padded shoulder straps 
and waist belt. 

Compupak will accom- 
modate most portabie 
computers. It costs $139, 
plus $10 shipping. It's avail- 
able from Sage Designs. 
6035 Ocean View Dr. 
Oakland, CA 94618, [115] 
654-1619, 

Circle 667 on inquiry card. 


PRINTERS 


Wide-Carrlage 
Printers 

Two versions of the MT 
180 wide-<arriage printer 
are available from Man- 
nesmann Tally. The MT 
1BO! features high-speed 
132-column printing for ac- 
counting. report, or spread- 
sheet preparation. The MT 
180L has letter-quality cap- 
abilities. When in the letter- 
quality mode, these dot- 
matrix printers operate at 
40 cps. For report prepara- 
tion, they run at 160 cps. 

Both versions feature a 
15-inch carriage and 132- 
character print line. A user- 
selectable compressed print 
option provides up to 264 
columns of data an a single 
line, Output formats, such 
as right-margin justification, 
automatic centering, print 
pitch, and proportional 
spacing, can be set directly 
from front-panel controls or 
through the computer. 
These printers come with 
internal software that in- 
tegrates text vvith graphics 
printing in the same docu- 
ment. A single lever con- 
trois switching from single 
cut-sheet ta tractor feed. 
Both serial and parallel in- 
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terfaces are standard. 

The MT 1801 and the 
[SOL will work with such 
16-bit computers as the 
IBM Personal Computer 
and the DEC Rainbow and 
with B-bit computers, in- 
cluding the Appie Il and 


Osborne. The MT 180! 
costs $998, and the 180L is 
priced at $1098. For rnore 
information, contact Man- 
nesmann Tally Corp.. 8301 
South 180th St., Kent, WA 
98032, (206) 251-5503. 

Circle 658 on Inquiry card. 


Under-$ 700 Dalsy-Wheel 


Comrex = International 
has announced an under- 
$700 datsy-wheel printer 
capable of producing letter- 
quality copy. The Comriter 
CR-I! features such word- 
processing functions as 
superscript, subscript, back- 
space, underline, boldface, 
double strike, and propor- 
tional spacing. its 5K-byte 
buffer, capable of storing 
up to three pages of data, 
lets you reproduce original 
and multiple copies of a 
document stored in it. The 
average print speed is 12 
cps (approximately 140 
words per minute). Print 


motion is bidirectional and 
logic seeking. The print 
wheel is ASCil-standard 
with 96 petals, The ribbon 
is a Brother-compatibie cas- 
settetype. Centronics and 
RS-232C interfaces are 
available. 

Options include tractor 
feed, color print ribbons, a 
cut-sheet feeder, and inter- 
changeable print wheels 
compatible with the Com- 
riter CR4. For more infor- 
mation, contact Comrex 
International inc. 3701 
Skypark Dr., Torrance, CA 
90505, (213) 373-0280. 
Circie 669 on inquiry card. 


Dual-interface Letter-Quality Printer 


The TP-t, a letter-quality, 
dual-interface printer has 
been introduced by Smith- 
Corona, The TP-i daisy- 
wheel printer has a 10/12 
pitch 93-character ASCII 
print wheel with reverse 
Slash, brackets, approx- 
imate sign. vertical line, up- 
amow, and greater- and 
less-than symbols. TP4I can 
accommodate | X/On, XJ 
Off, ETX/ACK, and hard- 
ware handshake protocols. 
A self-test switch, auto- 


matic underscore, pro- 
grammable margins and 
tabs, and a 256-character 
buffer are standard. it uses 
ribbon cassettes, and RS- 
232C and Centronics ports 
are built in. 

A tractor feed attach- 
ment is available for $149. 
The TP-l] costs $895. For 
details, contact Smith- 
Corona, 65 Locust Ave. 
New Canaan, CT 06840, 
(203) 972-1471. 

Circle 670 on inquiry card. 


Petite Alphanumeric 
Printer 

Syntest  Corporation's 
SP-400 alphanumeric ma- 
trix printer measures a mere 
8 by 4.45 by 2.7 inches. 
Capable of producing 
high-quality 40-column 
printouts on thermal paper, 
the SP-400 has switch-se- 
lectable data rates frorn 50 
to 9600 bps and selectable 
stop bits and parity. Input is 
RS-232C or 20-mA loop. A 
4O0-haracter buffer and a 
LED for low paper indica- 
tion are standard. Printing 
speed is i line per second. 


The SP-400 is $285 in 
quantity, The single-unit 
price is $365. Both prices 
include power supply. 
Contact Syntest Corp., 169 
Millnam St.. Marlboro, MA 
01752, (617) 481-7827. 
Circle 671 on inquiry card. 
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High-Speed 
Electrosensitive 
Printer 

Axiom Corporation's 
Model EX1620 is an elec- 
rosensitive printer capable 
of 960-cps operation. This 
speed is made possible by a 
"Quick-print"^ mode that 
prints two characters with 
a single pass of the print 
head. In its normal mode, 
the EX1620 produces near 
letter-quality characters at 
240 cps. When used with 
a microcomputer, the con- 
tents of a large program, 
such as Visicak, can be 
dumped into the printer's 
BK-byte buffer, freeing the 
computer for other tasks. 
The EXI620 can operate 
as a high-speed, high-reso- 
lution graphics printer with 
a density of 144 dots per 
inch (both horizontal and 
vertical). In addition to an 
Optional 64 extra char- 
acters and special symbols, 
the fuil 94-character ASCII 
set can be printed on 812- 
inch-wide paper. Standard 
interfaces include parallel, 
RS-232C, and 20-mA serial 
with busy and X/On X/OIT 
protocols. 

The EX1620 costs $795. 
Quantity discounts are 
available. Contact Axiom 
Corp., 1014 Griswold 
Ave. San Femando, CA 
91340, [213] 365-9521. 
Clrcie 672 on inquiry card. 
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SOFTWARE 


Organize and Store Text by Menu 


Questext Ill version 3.5 is 
a genera-purpose system 
for organizing, communi- 
cating, and storing textual 
information by menu. Pro- 
duced by Information Re- 
duction Research, Ques- 
text is suitable for such ap- 
plications as computer- 
aided instruction, electronic 
publishing, executive 
scheduling, and classroom 
blackboarding. it's entirely 
menu-driven and said to be 
learnable in one session. 

Questext organizes text 
into tree-like menu struc- 
tures and executes ma- 
chine code. Standard fea- 
tures include easy up- 
dating, cursor editing, error 
trapping, simple English- 
language commands, Heip 
and Show facilities, and file 
controls. Print capabilities 
include screen, text. and 
outline dumping, contin- 
uous or page formats, and 
variable indentation. Ques- 
text can read and write text 
compatible with Wordstar. 
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Questext runs on the 
IBM Personal! Computer. 
Osborne |, Xerox 820, 
Morrow Micro Decision, 
Apple li CP/M, Kaypro, and 
56K-byte CP/M systems. 
An 8 inch single-density 
disk is offered. A 24-line by 
BO-column ASCII terminal ts 
required. A full system cap- 
able of accommodating 99 
lines per menu. up to 6000 
screens, and 32,700 rec- 
ords costs 5299.95, m- 
cluding a self-teaching disk 
with sample applications. 
A mini version with 6 lines 
per menu, up to 40 screens, 
and 500 records is avail 
able for $49.95, The man- 
ual alone is $29.95. Origi- 
nal equipment manufac- 
turer and dealer inquiries 
are welcome. For further in- 
formation, contact Informa- 
tion Reduction Research, 
1538 Mam St, Concord, 
MA 01742, (617) 369- 
5719. 

Circle 673 on Inquiry card. 


Arcade Game 
for Apple lle 

Mission: Escape! is an 
arcade-type game for 64K- 
byte Apple Ille computers 
from Micro-Sparc. Volcanic 
eruptions have blasted as- 
teroids into orbit around 
the 12 planets in the Appel 
galaxy. You must pilot your 
shuttlecraft through the as- 
teroids to save the inhabi- 
tants from certain destruc- 
tion. Mission: Escapel of- 
fers 12 levels of difficulty. It 
costs $29.95 and ts avait 
able from Micro-Sparc Inc... 
iO Lewis St., Lincoln, MA 
01773, [617] 259-9710. 
Circie 674 on inquiry card. 


Educatlonal 

Software Avallable 

Edusoft offers 17 educa- 
tional software packages 
for Apple, Atari, and Radio 
Shack TRS-8O users. For 
young children, Alphabet 
Song and Count provide 
practice in learning the 
ABCs and numbers. Ele- 
mentary school students 
can gain mathematics mas- 
tery with Addition, Multipli- 
cation, and Division Drills, 
and older students can ex- 
plore computer program- 
ming through the Simulat- 
ed Computer program. For 
teachers, Edusoft offers 
Gradebook. 

Most Edusoft programs 
cost $24.95. For a free 
catalog, conract Edusoft, 
POB 2560, Berkeley, CA 
94702, (800) 227-2778; in 
California, [4| 5) 548-2304. 
Circle 675 on inquiry card. 


Get the Draw on Graphics 


Micro-Labs' Draw is a 
graphics and text-editing 
package for creating pic- 
tures or designing graphics 
screens on Radio Shack 
TRS-80 Model ilis equipped 
with the Grafyx Solution 
Board. Containing nearly 
10,000 instructions, this 
machine-language pro- 
gram lets you set, clear, or 
complement points, lines, 
circles, or boxes. Point sizes 
can be changed at any 
ume, the entire screen can 
be reversed or shifted in 


any direction, and sectionis 
of the screen can be filled 
in with patterns. When a 
picture is completed, it can 
be saved on disk or tape or 
printed. Draw uses single- 
letter commands. 

Draw costs $39.95, 
which includes 12 high- 
resolution pictures and a 
manual. Contact Micro- 
Labs inc., 902 Pinecrest, 
Richardson, TX 75080, 
(214) 235-0915. 

Circle 676 on inquiry card. 


Modula-2 Compiler for CP/M 


A Modula-2 compiler for 
60K-byte CP/M systems 
will be available from JRT 
Systems on October 1. De- 
rived from Pascal, Mod- 
ula-2 lets you develop large 
programs made up of small 
modules that are kept in a 
program library. You can 
modify any module with- 
out affecting its relationship 
to the rest of the program 
because each module is 
divided into a definition 
part and an implementa- 
tion part. Modula-2 fea- 
tures type checking be- 
tween separately compiled 
program segments and 


low-level facilities for direct 
access to hardware and for 
circumventing strong type 
checking. It has multipro- 
gramming abilities and pro- 
cedure variables for pro- 
gram control. 

Modula-2 was designed 
by Niklaus Wirth, creator 
of the Pascal language. Its 
suggested retail price is 
$100. An IBM Personal 
Computer version is in de- 
velopment. Contact JRT 
Systems Inc., 45 Camino 
Alto. Mill Valley, CA 
9494]. (415) 388-9670. 
Circle 677 on inquiry card. 


Project Grapher Without Additional Hardware 


The Harvard Project 
Manager lets IBM PC users 
develop project plans 
graphically without requir- 
ing special graphics hard- 
ware, HPM, based on CPM 
(Critical Path Method) and 
PERT (Program Evaluation 
and Review Technique}, 
employs the PC character 
set to construct the graph- 
ical elements for project 
management. It takes user- 
specified tasks, subprojects, 
and job milestones and 
draws a project "road- 
map” on the PC's video 
display. Projects can be 
depicted as a bar chart 
showing when each task 
begins and ends. Task 
duration units can range 
from minutes or years. 
Costs are user-specified. As 
the project definition ts re- 
fined, HPM continually re- 
calculates and displays 
total project costs and dur- 
ation. The project's critical 
path is displayed at all 
times. Other features in- 
dude dynamic partitioning 
of the display screen into 
several functional win- 
dows, temporary displays 


of information, two-dimen- 
sional scrolling, and the 
ability to produce high-res- 
olution hard copy. 

HPM will also run on 
such IBM PC-compatible 
machines as the Compaq 
and Hyperion. The sug- 
gested price is $395. Con- 
tact Harvard Software inc., 
Harvard, MA 01451, (61 7] 
456-3400. 


Circie 678 on inquiry card. 


Keyboard 
Programmer 

ASKey is a keyboard 
software package that lets 
you program special keys 
on the North Star Advan- 
tage. With ASKey, you 
can define the 107 special- 
key combinations on the 
Advantage as any stan- 
dard ASCI} character or se- 
quence of characters. Eight 
local functions are pro- 
vided, including tne ability 
to send keyboard mes- 
sages to a printer for the 
setting of specia! modes. 
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AS-Key, which costs 
$250, works with CP/M 
2.2 or MS-DOS. it's distrib- 
uted to North Star dealers 
through Northern Lights 
Computers, 1832 2nd $, 
Berketey, CA 94710, [415] 
540-6162. 

Circle 679 on inquiry card. 


Utilitles for IBM PC 
Programmers 

Power Pac I, the first in a 
series of IBM PC utility 
packages from Monument 
Computer Service, contains 
three programs; Formatted 
Lister, Diskmod, and BASIC 
Vanable Cross-Reference. 
Formatted Lister lets you 
define headings, page 
numbers, margins, and line 
spacing for BASIC source- 
code listings. Diskmod pro- 
vides a means for reading 
and inspecting disk sectors 
and has a full-screen editor 
that allows you to modify 
disk data in either hexa- 
decimal or ASCII code. 
With BASIC Variable Cross- 
Reference, you can prepare 
listings of linejump refer- 
ences and lists of variables 
and their use within pro- 
grams. Also, it can analyze 
up to 10 programs simulta- 
neously and prepare docu- 
mented listings and internal 
programming references. 

Minimum requirements 
are 64K bytes of memory 
and a printer. Power Pac | 
costs $79.95. For details. 
contact Monument Com- 
puter Service, Village Data 
Center, POB 603, Joshua 
Tree, CA 92252, (619) 
365-6668. 
Circle 680 on inquiry card. 


PERIPHERALS 


Microgrids Offer High Resolution 


Microgrid digitizer sys- 
tems are plug and I/O com- 
patibie with other Summa- 
graphics digitizers, includ- 
ing ID, Supergrid, and 
Summagrid. Six tablets, 
ranging in size from 12 by 
12 inches to 42 by 60 in- 
ches, compose this series. 
Each features resolution of 
up to 1000 points per inch, 
+0.010inch accuracy, a 
single controller/interface 
board, a _ single-board 
printed-circuit grid, dua! RS- 
232C interfaces, and an 
8-bit parallel interface. A 
choice of transducers is of- 
fered so that the Microgrid 
can be tailored to meet 
specific applications needs, 
Transparent self-test and in- 
teractive terminal diagnos- 
tics are built in. 

Options include a l-but- 
ton stylus or 3-, 4- or 
16-button cursors. For 
price and product informa- 
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tion, contact Summa- 
graphics Corp., 35 Brent- 
wood Ave., POB 781, Fair- 
fieid. CT 06430, (203) 
384-1344. 

Circle 68) on inquiry card. 


Buffer Gobbles Data 
as Fast as It Comes 
Consolink’s Micro- 
spooler accepts informa- 
tion as fast as your com- 
puter can output and holds 
it in memory until your 
printer is ready. With this 
device. you can store sen- 
tences, paragraphs, and 
data from different pro- 
grams, compile them, and 
print a finished document. 
Microspooler can function 
as an interface between 
noncompatible computers 


and printers because it's 
available in any combina- 
tion of parallel and serial 
V/O ports. Other standard 
features include multiple- 
copy functions, and a 
pause button. Micra- 
spooler will also receive 
data from a telephone mo- 
dem or a remote input ter- 
minal. 


MicroSpoole: 
KUFFER INTEREA! + 


STATUS 


a, ee) Se Fe 


The basic Microspooler 
contains 16K bytes of 
memory and an LED dis- 
play that indicates the 
amount of memory in use 
and how rnuch data i5 yet 
to be printed. Options in- 
clude memory expansion 
of up to 64K bytes and 
serial interfacing capabil- 
ities. The suggested retail 
price for the paraliel-to-par- 
allel interface unit is $199. 
For full particulars, contact 
Consolink, 1840 industrial 
Circle, Longmont. CO 
80501, (800) 525-6705; in 
Colorado, [303) 651-2014. 
Circle 5882 on inquiry card. 


IEEE-48B Line Output Module 


A 64 digital line output 
module that’s IEEE-488 
bus-compatible is available 
from Connecticut Micro- 
computer. Busster B64 ac- 
cepts commands and data 
from any computer with 
an IEEE-488 interface. This 
unit processes information 
through its IEEE port and 
then activates | to 64 digi- 
tal TTL-evel lines, effective- 
ly increasing a computer's 


[ 
| 


— mw 
1 
i 


—- n B 
F B 
F | 


l 
ALTOI up P 
= t L E 1 [ EL - 


interfacing capabilities 
while reducing overhead. 
Busster can be pro- 
grammed through BASIC 
commands from the host 
computer. Available from 
stock, Busster B64 costs 
$495, Contact Connecticut 
Microcomputer, 36 Del 
Mar Dr. Brookfield, CT 
06084, (203) 775-4595. 

Circle 683 on inquiry card. 
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EPROM Emulator/Programmer 


You can program or 
emulate such chips as the 
2758, 2716, 2732, 2732A, 
27128. and 68764 with 
Matco's Emprom-1 EPROM 
emulator/programmer 
board. The Emprom-! 
does not use system mem- 
ory space. lt uses only 
eight KO ports. An 8-inch 
single-sided single-density 
disk controis all program- 
ming and emulation func- 
tians. Programming is ac- 
complished by an on- 


board or an external zero- 
insertion force socket. Pro- 
gramming voltages are de- 
veloped on the card, and 
personality changes are 
software-switcned. A rib- 
bon cable connects the 
Emprom-1 and the target 
processor. 

Options include a buf- 
fered emulation cable and 
an adapter module for em- 
lating multiple EPROMs. 
The software disk wili run 
with CP/M, MP/M. or 


CDOS, Contact Matco, 
427 Perrymont, San Jose, 
CA 95125, (408) 998- 
1655, 

Circle 684 on inquiry card. 


VIC-20 Expansion 
Device 

The RAMmaster 32 for 
the Commodore VIC-20 
has been announced by 
Mosaic Electronics. RAM- 
master expands the VIC's 
memory to 37K bytes and 
features a built-in expan- 
Sion port, pause and write- 
protect switches, and a re- 
locatable memory block. A 
disabler switch that permits 
cartridge removal without 
turning off the computer is 
standard. 

The suggested retail 
price for RAMmiaster is less 
than $150. Further infor- 
mation is available from 
Mosaic Electronics, POB 
708, Oregon City, OR 
97045, (BOO) 547-2807; in 
Oregon. (503) 655-9574. 
Circle 685 on inquiry card. 


Digital Oscilloscope, 
Data Acquisition for 
Apple 

Applescope from RC 
Electronics contains all the 
hardware and software 
necessary to convert your 
Apple or Franklin into a 
multipurpose digital-stor- 
age oscilloscope and data- 
acquisition system. System 
highlights include the abili- 
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ty to acquire consecutive 
points on a single sweep, 
shiftable trigger position 
within a signal sweep, 
automatic test and mea- 
surement, waveform stor- 
age and retrieval on a flop- 
py disk, hard-copy output, 
real-time voltage measure- 
ment, external trigger, 4- 
channel software support, 
pretrigger viewing, single 
sweep or continuous trace, 
and addition, subtraction. 
inversion, multiplication, 
and conversion of input 
waveforms. it uses the dis- 
play monitor to graph digi- 
tized input signals on a 
280- by 160-dot grid. Three 
lines of text at the bottom 
of the screen display status. 
Applescope can acquire 
and store several screen 
displays for each sweep 
(up to 64 in the DMA 
mode) and permits the 
screen to be scrolled 
through the acquired sig- 
nal trace. 

System hardware in- 
cludes an A/D converter, 
DMA controller, buffer 
memory, and program- 
mable timing logic. Two 
versions are offered: the 
D2, a two-board, dual- 
channei 8-bit system, and 
the HR14, a 14-bit single- 
channel system with | 2-bit 
absolute accuracy. Options 
inciude probes and speci- 
alized software packages. 
The Applescope D2 costs 
$795, The HR14 begins at 
$995 per channel. Com- 
plete Applescope packages 
start at $4895, including a 
computer. For full ordering 
and product specifications, 
contact RC Electronics Inc., 
5386-D Hollister Ave., San- 
ta Barbara, CA 931lJ, 
(805) 964-6708. 

Circle 686 on inquiry card. 
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Switch Lets B Units Interact Simultaneously 


Digital Laboratories mar- 
kets a line-controlled gener- 
al-purpose switch that lets 
up to B nonmedia-compat- 
ible modems, printers, 
monitors, ROM program- 
mers, and computers share 
resources. The Micro-Ma- 
trix I| allows multiple con- 
versions and broadcasting 
between any combination 
of RS-232C- and 20-mA- 
compatible devices. This 
Z80-based unit stores up to 
16 frequently used 8 by 8 
connection matrices, which 
can be accessed and 
routed by simple codes. It 
can be operated by a stan- 
dard video terminal or 
through computer control. 
Software modification be- 
tween computers is not re- 
quired. 

The Micro-Matrix Il costs 
$995. For more informa- 


tion, contact Digital Labor- 
atones Inc, 600 Pleasant 
St., Watertown, MA 
02171, (617) 924-1680. 
Circle 687 on inquiry card. 


Nine Display Formats 
for the Apple 

Videx's Ultraterrn video 
card gives your Apple N 
Plus, lle, or Il a high-quality 
B- by 12-dot character ma- 
trix with a flicker-free dis- 
play. Nine software-select- 
able formats allow as many 
as 4096 characters to be 
displayed. Format modes 
include 40 by 24, 80 by 24. 
BO by 32 with interlacing, 
128 by 32 for expanded 
spreadsheet visuals, and 
160 by 24. Video attri- 
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butes, also software-selec- 
table, include bright, dim, 
standard or altemate char- 
acter sets, normal, and in- 
verse. 

Ultraterm costs $379. its 
interlaced mode requires a 
monitor with high-persis- 
tence phosphor, Contact 
Videx Inc., 897 Northwest 
Grant. Corvallis, OR 
97330, (503) 758-0521. 
Circle 688 on inquiry card. 


Volce-Recognition 

System for Apple 

An Apple-compatible 
voice-recognition board 
that lets you input com- 
mands and repetitive data 
through a microphone is 
available from Voice Re- 
cognition Systems. When 
AVIM (Apple Voice Input 
Module) receives your ver- 
bal commands, it responds 
with any sequence of pre- 
programmed keystrokes 
you wish. its resident 8K 
bytes of memory can store 
up to 80 voice-cornmand/ 
keyboard response sets, 
and additional command 
sets can be stored on disk. 
it's supplied with a menu- 
driven utility for creating 
commands. The utility disk 
is also preprogrammed 
with command vocabu- 
laries for Visicalc, Word- 
star, List Handier, BASIC, 
and seven other programs. 
AVIM connects through 
any RS-232C port. Among 
AVIM’s pertinent hard- 
ware specifications are a 
Motorola 6803 synthesizer, 
proprietary analog chips for 
signa! processing, and a 
16-channel audio-spec- 


trum analyzer that deter- 
mines strategies for voice- 
pattern recognition and 
storage. 

Options include a re- 
mote FM microphone for 
cordless operation, appli- 
ance on/off relays, and a 
number of software pack- 
ages. The retail price is 
$950. A $75 adapter is re- 
quired for the Apple ile. 
IBM Personai Computer 
and 5-100 bus versions are 
in development. For full de- 
tails, contact Voice Recog- 
nition Systems, 550 Battery 
SL, San Francisco, CA 
94111, [415] 788-2007. 
Circle 689 on inquiry card. 


Multifunction 
Subsystem Adds 
Speech 

The CMJ-IF multifunc- 
tion subsystem plugs into 
the cartridge slot on the 
Radio Shack TRS-80 Color 
Computer or the TDP-100. 
Available from Magnum 
Distributing, the CMJ-IF ex- 
pands your computer by 
providing a speech synthe- 
sizer accessible from BASIC, 
two paralle! ports, 4K or 8K 
bytes of EPROM or ROM 
space, two counter/timers, 
a seal communications 
port, and an extender port 
for accessing a disk con- 
troller or ROM pack with- 
out disconnecting the sub- 
system. CMJ-IF is priced at 
less than $200. For addi- 
tional information, contact 
Magnum Distributing Inc., 
1000 South Dixie Highway 
#3. Pompano Beach, FL 
33060, (305) 785-2002. 
Circle 690 on inquiry card. 
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When's the last time you saw “digging a well" or "installing 
bio-gas digesters"on someone's résumé? Working in the 
Peace Corps is not your average everyday job. But it sure has 
trained volunteers to cope with the unexpected—including 
any company’s everyday problems, once the volunteers have 
come home. 

Whatever it takes to be Peace Corps volunteers, it’s a 
way of working that develops a resourcefulness and a degree 
of self-reliance that volunteers use kB at 
longafter they've come home. Any- Ri 
place they work. On any job they're “7 
given. And they all have a unique -$ | 
understanding of different cultures = car T. ET 
in developing countries. Mies aal 

Hire a former Peace Corps sélunrems aa put that 
experience to work on your “toughest job.” Call Peace Corps 
toll-free, 800-424-8580 (ext. 76) to tell them about job 
possibilities for returned volunteers. Or if you know of those 
who might like to volunteer, use the same phone number 
(ext. 93) to put their experience to work where it can do 
a world of good 


Peace Corps 


The toughest job ecd ever love. 
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Circia 520 on inquiry card. 
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[3] Communications 
Module 


[4] Spiritual Growth 
Module 


[5] Outreach Module 
[6] Church Discovery 
Module 


Demo Packages 
available for 
Modules 1, 2. 3 
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DEALER INQUIRIES 
WELCOME 


1-800-ADAM 222 


(1-800-232-6222) 


P.O. Box 450125 
Atianta, Georgia 30345 
(404) 329-0091 
Your Software Guardian, ADAM II & 


User Lovin' Software are trademarks of 
Omega Information Systems 
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MASS STORAGE 


The Series 3000 line of 
Winchester hard-disk sub- 
systems from Bering Indus- 
tries is designed for Hew- 
lett-Packard computers. 
This 12-member family of- 
fers storage capacities of 5, 
10, and 15 megabytes and 
an average transfer rate of 
174.000 bytes per second, 
The BOB5 microprocessor 
and the 2900 bit-slice chip 
are integrated with the 
controller, and a 5-bit error- 
correction-code circuit is 
built in for added data in- 
tegrity. Storage can be 
partitioned into formatted 
blocks. 

The Series 300 is hard- 
ware-, software- and 
media-compatible with 
such HP technical and per- 
sonal computers as the 
HP1000, Series 80, and 
64000 development sys- 
tems. Connection is via the 
HP-IB; no hardware or soft- 
ware modifications are re- 
quired. 

The Series 3000 can be 
equipped with a variety of 
options, including integral 
3JVe-, 5%-, or &inch floppy- 
disk drives. Other options 


HP-Compatible Winchesters 


include a multiport feature, 
an intelligent controller for 
local backup, and disk- 
sharing capabilities. Series 
3000 prices range from 
$2B60 to $4260, For com- 
plete product descriptions, 
contact Bering Industries 
Inc., 747 East Brokaw Rd., 
San Jose, CA 95112. (408) 
298-8552. 

Circle 691 on inquiry card. 


Disk Subsystems 

for OEM Market 

PH-Associates' Mark line 
Of disk subsystems for 
OEMs have a 30-millisec- 
ond average access time. 
Capacities of 20, 33, and 
46 megabytes are avall- 
able. Said to be identical in 
size to the standard 54- 
inch floppy-disk drive, 
these subsystems come 
with a smart controller fea- 
turing intelligent formatting 
and automatic sectoring. 
The transfer rate is 5 mega- 
bits per second, and the 
line interfaces to 5-100, 
280, Apple, IBM Personal 
Computer, Radio Shack 
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TRS-80, and many 8-bit 
parallel cornputers. 

The Mark is available as 
a complete subsystem as- 
sembled into either a stand- 
alone or rack-mountabie 
chassis or it can be inte- 
grated into an existing 
chassis, OEM quantity one 
prices begin at $3000. 
Contract PH-Associates, 
8720 Old Courthouse Rd., 
Vienna, VA 22180, [703] 
281-5762. 
Circle 692 on inquiry card. 


Dual-Mode 
Streaming Tape 
Backup 

The 20-megabyte Sys- 
gen Image streaming cas- 
settetape backup for the 
IBM PC XT gives you a 
choice of two backup 
modes: Preserve and File- 
save. Preserve saves a 
volume of disk data and re- 
stores it on another disk. It 
has a catalog utility that 
lists all the files by tapefile 
Identification, and size. 
Filesave allows individual 
files or groups of files to be 
saved from hard disk to the 
tape, and vice versa. Its 
catalog utility lets you see 
all the files on tape, a spec- 
fic range of files, or a par- 
ticular file. 

Image provides complete 
archival backup of hard- 
disk information at the rate 
of 2.5 megabytes per sec- 
ond. Compatible with 
CP/M-86 and PC-DOS, this 
subsystem comes with a 
controller, electronics, and 
drive mechanics. Word 
processing. database rnan- 
agement, spreadsheet, and 
other demonstration soft- 
ware are supplied with Im- 


age. It costs $995, which 
includes interface card, 
cables, and the software. 
Contact Sysgen. 47853 
Warm Springs Bivd.. Fre- 
mont, CA 94539, [415] 
490-6770. 

Circle 693 on inquiry card. 


Intelligent Drives 

for Atar! 400/800 

Trak's single-density AT- 
Di and double-density AT- 
D2 intelligent drive systems 
work with Atari 400/800 
computers. These drives 
feature an onboard micro- 
processor, programmed 
memory, and 2 digital track 
counter. Standard contrals 
include a pressure-sensitive 
control panel that provides 
information on system ac- 
tivity through read/write in- 
dicators, a touch-sensitive 
write-protect switch for se- 
curing data, and an intelli- 
gent controller interface for 
a Centronics-type parallel 
printer. 

These drives have half- 
height mechanisms with 
steel-band head position- 
ing and direct-drive beltless 
DC motors. Track-to-track 
access time is 5 millisec- 
onds. The AT-D2 costs 
$499. For full details, con- 
tact Trak Microcomputer 
Corp. 1511 Ogden Ave., 


hur Handwellcorp. 
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Downers Grove, IL 60515, 
(800) 323-4853; in Illinois, 
(312) 968-1716. 

Circle 694 on inquiry card. 


Portable Minicassette 
for Field Work 

The LG-P compact por- 
table minicassette system 
is manufactured by Ana- 
log & Digital Peripherals. 
This microprocessor-con- 
trolled unit is designed for 
field and factory personnel 
needing means for loading 
and storing programs at a 
remote site. Standard fea- 
tures include 96K bytes of 
storage per tape, multipie 
files/tape abilities, switch- 
selectable data rates of 
150 to 9600 bps, double- 
buffered I/O, terminal and 
modem ports, and auto- 
matic error checking and 
retry, it has a self-con- 
tained operating system. a 
transparent standby mode 
between terminal and 
modem, and the ability to 
handle ASCII or binary 
codes. Its manual controls 
are read and write Block or 
file, stop, skip, and back- 
wards. 

The LG-P comes in a 
shock mounted briefcase 
measuring 734 by 5 by 
9⁄2 inches. Standard RS- 
232C and 20-mA current 
loop ínterfaces are offered. 
The single-unit price is 
$639. Quantity discounts 
are available. Contact 
Analog & Digital Peripher- 
als Inc., 815 Diana Dr., 
Tory. OH 45373, [513] 
339-2241. 

Circle 695 on inquiry card. 
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FOREIGN 
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Arctic Data Corpor- 
ation’s Canadian payroll 
accountng system works 
with computers running 
CP/M and OS65/U oper- 
ating systems. This pack- 
age uses menu-driven 
prompts to guide operators 
through all phases of instal- 
lation, operation, and re- 
port generation. it can print 
payroll summaries, input 
registers, employee lists, 
and payroll stubs. it sup- 
ports up to nine user-de- 
fined deductions and four 
rate categones per em- 
ployee. Payrolls can be cal- 
culated concurrently for 
hourly, salaried, and piece- 
work paid employees. Sala- 
ried personnel files can be 
password protected. Fur- 
ther facilities permit issuing 
cash advances, bonuses, 
and lump-sum payments. 
This system can handle 
government-supplied 
forms. Union and job 
costing versions are avail- 
able. Dealers and inter- 
ested end users can receive 
complete details from Arc- 
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Canadian Payroll System 


tic Data Corp, [839 Ist 
Ave., Prince George, British 
Columbia, V2L 2Y8, 
Canada. 


Circle 696 on inquiry card. 


Remote Line Monitor 

The RLM 2000 remote 
line monitor from RAD 
Computers Ltd. permits 
EIA status and line data 
streams to be transmitted 
from remote data links to a 
central site for analysis. 
This system is made up of 
a master unit at a central 
site and a slave unit that 
can be connected over 
communication lines and 
controlled by the master. 
The slave scans the trans- 
mit and receive leads, Tx 
and Rx clocks, and control 
signals. It transmits data to 
the master vía low-speed 
channels using an error- 
checking algorithm for 
data integrity. The master 
unit receives and stores 
data in its IK- to 16K-byre 
memory. Data is then re- 


stored and transferred to 
monitoring equipment for 
analysis. The slave is pro- 
grammed through a stan- 
dard ASCII terminal con- 
nected to the master. 
Other products from 
RAD include short-haul 
modems and automatic 
cable testers. For more in- 
formation, contact RAD 
Computers Ltd,, 8 Hane- 
choshet St., Ramat- 
Hachayal, Tel Aviv 69710, 
Israel; tel: (03) 494511; 
Telex: 35517. 
Circte 697 on inquiry card. 


Winchesters and 

Flopples Standard 

The Orion VI series of 
microcomputers from Dy-4 
Systems offers two types of 
Winchester hard-disk 
drives combined with an 
88-inch double-sided dou- 
ble-density floppy-disk 
drive. The Orion VI-A 
comes with a 35.6-mega- 
byte {formatted} &-inch 
Winchester. and the Orion 
VI- is equipped with a 5-, 
I O-, or 20.8-megabyte 54- 
inch Winchester. Both sys- 
tems feature STD bus archi- 
tecture, a Z80A micropro- 
cessor, 64K bytes of RAM, 
4K bytes of EPROM, and 
CP/M, 

A ]2-slot card-cage op- 
tion for the VI-B allows for 
up to 9 user card slots. Ad- 
ditional options include RS- 
232C and parallel ports, 
color graphics, and float- 
ing-point mathematics. 
Contact Dy-4 Systems Inc.. 
888 Lady Ellen Place, Ot- 
tawa. Ontario KIZ 5MI, 
Canada, (613) 728-3711, 
Circle 698 on inquiry card. 


PRINTERS, PRINTERS ANDE 
> MORE PRINTERS 


: See More Specials on Pages 636 & 637 4 


EPSON NEC 7700 SERIES 


RXBOM20COS) . Nec ue 


Mx-BOFT (BO Cp) 

FX-BO 160 E Nec 7720 

FX-100(15" Carriage) Nec7725 
101,16 cps, 2K Buffer Nec 7730 


404SiwerReedCopy — . IDS NEW OKIDATA 
BROTHER ue ust 
Microorism 80 w/ color §1048 S 799 Microline 92P (160 cps) S 699 


5 Croline 325t160Cps) 798 
Microline 93P (180 Cps, 15") 1249 
C. ITOH - MANESMAN-TALLY ecu Microline 3351160cps, 15") 1349 
160 (160 C $1075 5 615 
Gorrila-Banana, 50 cps 5 1801. (160 es 1495 ^ 848 OKIDATA 
Prowriter 8510, 120 Cps 349 Li 


Prowrtiteril 550415 1 995 649 Microline 82A (Par, & Serial 
Prowriter Serial NEC List ecu Microline 83A (15" carriage) 
Starwriter 7-10, 40 pu 1 im PC8025 15" Carriage 975 633 Microline 8481200 cps) 


B600 BP, 180 
NEC DOT MATRIX QUME SPRINT. 


HR-1A, 17cps 


180 cps 
Printmaster F-10-55 


C 
COMREX CCU 3140 + 5168! $1495 
List MeL 59s eee STAR MICRONICS 


CR-1 j 
CR-11, 12 cps, 5K Buffer Óo ^ 498 Gemini 40X.20 cp9 6 $09 
Tractor GA 29 NEC 3500 SERIES Gemini 15100 cos) 599 
DIABLO n Ust — CCU Gemini1SX  . 699 
Uist ecu ai | B90 1490 TOSHIBA 
$1195 
2340 
$325 


P1350 52195 
Tractor 295 


i UCTS HAVE | | 
ALL PRODUCTS HAN : - 
FACTORY WARRANTY irt | IAL l 


COMREX II | MICROTEK 


EXPED SAV 
eR AVE 


OKIDATA 


CR il Dumpling GX Microline 93A 
" a 5K Buffer s. Same as Grappler + s 160 CDs 
ai-Direccianal s 12 CDS « Full Graphic interface « 15" Carriage 


« Works w/Apple & Franklin 
e includes Card & Cable 
a 2 year Warranty 


List$ 129 CCU $889 


» Very Close to Letter 


« Letter Quality | 
Quality 


» Best buy for the money 


132 Characters Per Line 
PK Buffer 


List$ 599 CCU $499 List $1249 ccu $799) 


5t$1100  CCU $649 


PRINTER ACCESSORIES 


ALL OPTIONS 
ORANGE MICRO MICROTEK FOR PRINTERS AVAILABLE 
Grappler + 5419 | Gumpling CXGraphicPrinterinterface S 69 * 
Grappler + 16K Buffer Exp to 64K 179 Dumpling GX 16 interface W/16K OfFBUF, — 149 Call for 
= CABLES interfaces 
FOURTH DIMENSION IM Lo Printer 
Kaypro to Pri | 
"^aralleiCard &CableInterfacefor^Apple $ 49 Tat Printer RETAIL STORE PRICING 
m MAY BE HICHER 
RETAIL STORE: Mon., Tues., Thurs. & Fri. 7 o.m. to6p.m. 
| 11976 A Biva. ' esd 
omputer sewoos ex soa Mem nam sem 


| — pu MAIL ORDER: Ali merchandise new We accept MC. Visa. Wore 
| P.O. Box 1936 Transfer COD Call Certified Check PO s From 
i i | | Hawthorne, CA 90250 quaitied fira APO pccepred Stupping 
Minuit $5 50 rst Sounds Ta» Cator Res 
US MEDIO 


Unlimited ^^ $5sans — Eom 


OUTSIDE CALIFORNIA NoSurcharge for Credit Cards 
Circie 509 on inquiry card. : 


Trade Magazine for 
Latin American 
Business 

Ejecutivo magazine s 
designed for Latin Ameri- 
can business people who 
want to know more about 
computers and informa- 
tion-processing equip- 
ment. It offers reports on 
industry trends, trade hap- 
penings, new products 
and services, and profiles 
of names in the news. 
Current circulation of this 
Spanish-language, four- 
color journal is 40,000. For 
information, contact Ms. 
M. Morelli, Ostwaldstrasse 
6, 5300 Bonn |, West 
Germany: tel: (228) 
612807. In the the US, 
Johnston International, 
386 Park Ave. S, New 
York, NY 10016, (212) 
689-01 20. 

Circle 699 on inquiry card. 


K-Fix Patches Kaypro 
CP/M 
Maplesoft's K-Fix version 
2.1 is designed to correct 
several unpopular traits of 
the Kaypro Jl, K-Fix aiters 
the Kaypro's CP/M system 
so that it turnis off the drive 
motors when they are not 
in use, extinguishes the 
drive lights except for 
when a read or write is OC- 
curring, and sets the power 
on/reset default serial data 
rate to any of the 16 values 
supported by the Kaypro. 
K-Fix is written in assem- 
bly language and is re- 
copyable with COPY and 
SYSGEN Utilities. The distri- 
bution disk contains 
KFIX.COM, the source 
code (KFIX.ASM), and a 


What's New? | 


boot-up message advising 
users how to proceed. It 
costs $29.95 {in Canada. 
$35, which includes a 
manual containing a fully 
commented source-code 
listing. Order K-Fix from 
Maplesoft Inc., Suite 100, 
49 Ascot Dr., Fredericton, 
New Brunswick, E3B 4G], 
Canada. 


Circle 700 on inquiry card. 


Printer Flows 
at 37 cps 

The Flowriter RP1300 
operates at 37 cps and of- 
fers character pitches of 
I0, 12, and 15 cpi and 
proportionally spaced type 
styles. This bidirectional 
printer with optimized print- 
head movement comes 
with an 8K-byte buffer, 
graphics capabilities, and 
such print enhancements 
as underline and boldface. 
Standard features include 
external forms control, 
multicolor print, self-test, 
automatic linefeed. paper 
and ribbon sensors, and a 
print wheel with the full 
96-character ASCIi set and 
28 special symbols. Flo- 
writer can print an original 
plus six copies. Interfaces 
are seria! RS-232C, IEEE- 
488, or Centronics parallel. 
Options include a variety 
of typefaces, tractor feed, 
and a keyboard for com- 
munications, A 60-cps ver- 
sion is available. Contact 
Appropriate Technology 
Ltd., 2-4 Canfield Place, 
London NW/6 3BT, Eng- 
land; tel: 01-328 7272; 
Telex: 264538 SSE G. 
Circe 701 on inquiry card. 
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PUBLICATIONS 


Visicalc Subject of Two New Works 


Two recent releases from 
Osborne/McGraw-Hill fo- 
cus on Visicorp's Visicalc 
spreadsheet program. 54 
Visicalc Models: Finance- 
Statistics- Mathematics by 
Robert H. Flast is a collec- 
tion of ready-to-run Visicalc 
programs that address com- 
mon business, mathema- 
tics, and statistical problems. 
It's written for both begin- 
ners and seasoned Visicaic 
users. The price is $15.95, 

In The Visicale Program 


Made Easy, David M. 
Castiewitz presents a series 
of hands-on lessons rhat in- 
troduce users to Visicalc's 
program format and corn- 
mands. Numerous ex- 
amples and exercises heip 
even first-time users achieve 
desired results. it costs 
$12.95. Contact Osborne/- 
McGraw-Hill, 2600 Tenth 
$t, Berkeley, CA 94710, 
(415) 548-2805. 

Circie 702 on inquiry card. 


Guide to Osborne 


Purported to provide all 
the operational require- 
ments needed to wrest the 
best from your Osbome 1, 
Using the Osborne Per- 
sonal Computer is a Van 
Nostrand Reinhold publica- 
tion. Author Kenniston W. 
Lord offers easy-to-use ap- 
plications that can save 
business people time and 
money. Methods of enter- 
ing, sorting, and presenting 
information are explained, 
and graphics techniques 


for business reports are de- 
scribed. Discussions cover 
data and programs run- 
ning under the CP/M oper- 
ating system and explain 
how printer graphics are 
used. Other topics ad- 
dressed include defining 
media files and reading 
and writing to rnagnetic 
media. Numerous projects 
are provided to further 
refine programming skills. 

Using the Osborne Per- 
sonal Computer contains 


DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 


f 


"A 


TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE 
V/CASE & POWER SUPPLY AT AN INCREDIBLE 
LOW PRICE! $195.0011!!1! 
EW! TRUE HALF HEIGHT DRIVES! 1 5/8 INCH 
NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 
NO DRIVE BELT! 3MS TRACK TO TRACK! 


=AC's New Slimline 40 Track wicase & power supply..... .... $235.00 
andon 40 Track TM-100-1 wicase & power supply ........ ,.. $220.00 
(DOUBLE SIDED 40 TRACK DRIVES ADD $75.00) 
wugart New Sümiine Double Sided 40 Track wícase & P.S. $299.00 
iugart New Slimline Double Sided 80 Track wícase & P.S.. . $379.00 
indon Single Sided Slimline 8" Disk Drive w/dual case & P.S., $545.00 
mdan Double Sided Slimline 8" Disk Drive w/dual case & P. S.. , $625.00 
vo Drive 5 1/4" Cable (FOR MOST COMPUTERS) . « -—— ss $23.99 
(WITH GOLD PLATED CONNECTORS) 
d's Color Computer 1st Drive Only ......,.... ensenunes ewe $389.00 


ONE YEAR WARHANTY ON TEAC & SHUGART DAIVES/180 DAYS ON TEC & TANDON 
yes Smart Modem 300 Baud......$225.00 = aa - eo .00 
9.00 


xiel | Double Density Board. .... .-- ~- i-es 

fs Line Filter W/Surge Supression... uc esser nnne rA 
File Box "Holds 70 Diskettes”. ,..... soccer rn en $29.95 

PRINTER PRICES 

SOFT wiGraphirax Plus. $459.00 Gemini 10............... $349.00 

100 wiGraphirax Plus. $659.00 Gemini 15...,........... $479.00 

80 wiGraphirax Plus.., $389.00 Citoh Prowriter 8510. ..... $395.00 

80 wiGraphtrax Plus, .. $569.00 Starwriter F10,...... .. $1169.00 

100 w/Graphtrax Plus. . $779.00 Smith Corona TP1..... ... $595.00 

ster Cable 10' long w/aold plated connectors starting al.. ...... $25.99 


achieve up to 4 meg of disk storage... 
^4 MODEL [11/4 Internal Two Drive Kit: Includes controller board, dual drive | 


DV'S EXCLUSIVE “YOU CANT LOSE” 
SIX MONTH WARRANTY! 


g 


“NO YOURE NOT SEEING THINGS, THATS FOUR 
INTERNAL DRIVES IN A MODEL 4, WITH UP TO 4 MEG, 
DISK STORAGE AVAILABLE NOW! 


DV IS DRIVING DOWN PRICES ON DISK! 


| DISPLAYED VIDEO is now offering TRS-BU MODEL 4 with TANDON | 


TEC/TEAC disk drives, one of the most reliable disk drive systems on 
the market, for INCREDIBLY low prices. 

MODEL 4 with 64K dual 40 track double density disk drives, complete 
system with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO,..... $1599.00/128K...$1679.00 


MODEL 4 with 64K dual 40/40 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 


PLUG IT IN AND GO $1899.00/128K...$1979.00 
MODEL 4 with G4K dual 80 track double density disk drives, complete 


| sysiems with TRSDOS 6.0 and 1 BOX OF DISKETTES 


PLUG IT IN AND GO $1899,00/128K...$1979.00 
MODEL 4 with 64K dual 80/80 track double density disk drives, complete 
sysiems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO $2199.00/128K...§2279.00 


MODEL 4 with 64K four 40 track double density internal disk drives, 
complete systems with TRSDOS 6,0 and 1 BOX OF DISKETTES 


PLUG IT IN AND GO... ... $2299.00/128K...$2379.00 
MODEL 4 with 64K [our -— drives of any configuration MALL 


-retama E *T Re Met Tee 


mounting 


bracket, doe attic all hardware cable; and connectors 


| laold plated) & TEC Drive. . 


4 DRIVE KIT MINUS DRIVE. - 
MODEL 100 


WE CARRY TRS-80, IBM, LNW, EPSON & FRANKLIN COMPUTERS 


eit our retail location at: 


.11 Marshall Street 
Atchfield, MI 49252 
313) 426-5086 

313) 482-4424 

517) 542-3280 
517) 542-3939 a 
317) 542-3947 r: 


“TRE-80 ts a trademark of the Tandy Capomtion 


IMMEDIATE DELIVERY 
DV'S SIX MONTH 
PARTS AND LABOR WARRANTY 


Authorised Deslar ship at: 
eet; Licdhlield, Michigan 49252 P142 
1318) 426-5086, (313) 482-4424; (517) 542.3280 
(517) 542.3939. 1517) 542.3947 
OR WRITE 


Displayed Video, 111 Marshall St., Litchfield, MI 49252 


Circle 152 on inquiry card. 
Prices subyeci to change without notice. 


What's New? 


|5 illustrations and 336 
pages. It’s available in 
either cloth or paperback 
for $20.45 and $13.95, re- 
spectively. Contact Van 
Nostrand Reinhold, 135 
West 50th St., New York, 
NY 10020, |212) 265- 
8700. 

Circie 703 on inquiry card. 


Business Accessories 
Described 

Microsoftware Solu- 
tions, a free catalog of pro- 
grams, books, accessories, 
and games for business 
computer users. is pro- 
duced by Career Aids. This 
catalog describes more 
than 100 products in such 
diverse categories as train- 
ing, word processing, ac- 
counting, job scheduling, 
file management, graphics. 
and medical/tegal office. 
Product descriptions  in- 
clude information on mem- 
ory requirements, printer 
needs and formats, and 
comparison tables. A glos- 
sary of technical terms 
helps you sort through the 
jargon. 

All the programs listed in 
Microsoftware Solutions 
are available from and sup- 
ported by Career Aids. A 
telephone hotline service 
provides you with assis- 
tance in selecting software 
for particular applications 
or with information and 
advice. For a copy, contact 
Career Aids/Microsoftware 
Solutions, 8950 Lunine 
Ave., Chatsworth, CA 
31311, (213) 341-8279. 
Circle 704 on inquiry card. 


Components Catalog 
A free, illustrated 80- 
page catalog of semicon- 
ductors, memories, micro- 
processors, and passive 
electronic components is 
available from Active Elec- 
tronics. Also covered are 
computer systems and peri- 
pherals. Contact Active 
Electronics, POB 8000, 
Westborough, MA 01581, 
(800) 343-0874; in Massa- 
chusetts, (617) 366-0500. 
Circle 705 on inquiry card. 


Online Data 
Directory 

Profiles of 29] online ser- 
vices are contained in a 52- 
page directory produced 
by Data Decisions. Online 
Services covers databases 
in 15 categories, such as 
distribution, education, 
banking and finance, medi- 
cal/health, government, 
and agriculture. Service 
reports provide information 
on the primary function of 
the company, application 
and industry emphasis, ap- 
plication languages and 
program development aids 
supported, and access 
schemes permitted. Other 
features include a quick- 
reference and summary in- 
dex classifying the listings 
by industry and a miscella- 
neous section of databases. 

Online Services costs 
$29.95. Order Report 10- 
CL from Data Decisions, 
20 Brace Rd., Cherry Miil, 
NJ 08034, (609) 429- 
7100. 
Circle 706 on inquiry card. 
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SYSTEMS 


Single-Board Computer 
Automatically Boots DOS 


The ID-80 from Ad- 
vanced Data Processing 
Systems automatically 
boots a contra! program or 
DOS when powered up. 
This single-board computer 
comes with a floppy-disk 
controller, two R&-232C 
serial ports, three parallel 
ports, and 64K bytes of dy- 
namic RAM, It features an 
onboard termina! that uses 
VT-52 control codes and 
outputs composite video in 
an BO-column by 24-row 
format. Characters are 
formed in a 9 by 12 matrix, 
and custom fonts are user- 
programmable. A semi- 
graphics mode allows the 
generation of 32 graphics 
characters. For storage, the 
ID-80 can handle two 
single- or double-density, 
single- or double-sided 
54-inch floppy-disk drives 
or up to four singile- or 
double-sided, single-den- 
sity 8inch drives. A ZK- 


byte character generator 
and 2K bytes of video 
memory are standard. 

In single units, the ID-B0 
costs $598. For further in- 
formation, contact Ad- 
vanced Data Processing 
Systems, POB 10417, San 
Jose, CA 95137, (408) 
446-9332. 

Circle 707 on inquiry card. 


Unisystem-PC is PC- 
compatible 

Compatible with the IBM 
Personal Computer, the 
Unisystem-PC is produced 
by International Systems 
Marketing. This 16-bit 
8088-based machine is 
outfitted with 256K bytes 
of memory, dual 7 20K-byte 
floppy-disk drives, BK bytes 
of EPROM, two R5-232C 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 
32K S-100 EPROM CARD 64K S100 STATIC RAM 


PRICE CUT! $22900 
$59.95 


NEW! 


i | 
l LOW POWER! 
| USES 2716's RAM OR EPROM! - | 
BLANK PC BOARD = = an. 
| Blank PC Board - $34 WITH DOCUMENTATION 2j 
[ = FEATURES: 
| ASSEMBLED & TESTED : 
U 2K TMM 201 HM 8116) RAM: 
ADD $30 — EY -— z Fully peu Me ‘on 24 em Extenged 


Addrusaing 


SPECIAL: 2716 EPROM s (460 NS) Are $4.95 Ea. Wilh Above KIL « 64K draws only approximately 500 MA. 
FULL SOCKET SET * 200 NS RAMs are standard. (TOSHIBA makes 
KIT FEATURES ? Any or al EPROM jocatinns can be $14.50 TMM 20168 ax lant au 100 NS. FOR YOUR HIGH 
P. E FULLY SUPPORTS THE , SUPPORTS PHANTOM (BOTH LOWER 32K 

2 Allows upto 32K ot soliware nn ine 8 Double sided PC board soltier-mgshegd NEW IEEE 696 5100 AND ENTIRE BOARD). 

4 IEEE S- 100 Compatible 50k-soreenad STANDARD e 2716 EPROM: may be installed in any of top 48K. 
4 Addressable as two independent 18K 8 Gold pisted contaci fingers {AS PROPOSED) la Any "a. - p^ n E ure ie tem 
blocks 10 Unselecjed EPROM s aulamali¢ally ficis with your ayetam monitor, 


an title con 
FOR 56K KIT $1928 HN. conleoner, aic. 


E may boueta an oe came vee a 
64K SS-50 STATIC RAM 
517998 «n, 


NEW! 


LOW POWER! 
RAM OR EPROMI! 


FEATURES: 
R — WR Uses naw 2K x 6 (TMM 2016 ot HM 6118) RAMS. 


Fully supports Extended teri 
64K draws only approsimatel A. 
200 NS RAMs are standard. (TOSHIBA makes 
couch Pen ATIONS.} WS. FOR YOUR HIGH 
+ LICA 8. 
mise CAPS Board is configured as 3- 16K blocks and 8-2K 
: blocks (within any 64K block) tor maximum 


flexibility. 
FULL SOCKET SET & 2716 EPROMS may be instefed anywhere on 


5 Cromemep wendeg of Northstar banb Powered down tor low power 
seleri Fully bultered and bv pasted 
B On board wail state corcuitry il needed. 2 Easy and Quick fn assemble 


256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPLTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 
FEATURES: 
* aan - board, using + SV G4K 


DRAMS. 

Uses new Ini& 5203-1 LSt Memory 
Controller. 

fiequires only 4 Dip Swiich Saleclable 
KO Pors., 

Runs on BOBO or Z80 8100 machinas. 
Up to 8 L5-100 boarda can be run 
togelher tor 2 Meg. cf On Line Solld 
Siale Diak Storage. 

Provisions lor Gallery back-up, 
Sofiware to mate the L5-100 to your 
CP/M" 2.2 DOS is supplied. 

The LS-100 provides an increase in 
speed of up io F lo 10 limes on Diak 
inlensive Soflware. 

Compare our price! You could pay 


I 
BLANK PCB xa X J times as much for similar 


—_ 
—- 


SC Dee oF apm ES — mur ree Pu 


DOCUMENTATION 
$52 


*9?5»9 


(WITH CP/M* 2.2 $15.00 Board. 
PATCHES ON DISK) $ 00 * Top 15K may be disabled in ZK blocks to svald 
58K Kit $219 any 1/0 conflicts. 
s69 95 » One Board aupporia both RAM end EPROM. 
HLS-1D0 (FULL 256K KIT) 64K Kit $248 > RAM supporis 2MHZ operation al no extra 


ASSEMBLED AND charge! 
8 be pariial hated 
Yeermsnnes | “a Se 


THE NEW ZRT-80 
CRT TERMINAL BOARD! 


A LOW COST 2-88 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANT F THE PHONE-LINE COMPUTER 
SERVICES. viral. r p ; 
FEATURES: uu 
* Uses k ZB0À and 6345 CRT T, 
Controller for powertut video 
ecspabliiilas. 
R6232 a! 16 BAUD Rales Irom 75 
ta 19,200. 
24 x B) slandard format (60 Hz). 
Optional tocmals from 24 x 80 
m tal lo 64 lines x 1H) characiers FIT 
0 Hz | "A RJ 
igher density Mr maguire up lo 
3 mddiltangl 2X x 8 611 
Uses N.S. INS B250 BAUD I Rate Gen. a a 
and USART combo IC. j ii 
3 Terminal Emulallon Modes which 
are Dip Switch selectable. These 


kb ef cee e ams eee 6G -e pero Se TuS qre o ee -—— epee nee: Fee wo — -—— I r 


c 


ip 


We toch our very popular 32K 6100 EPROM Card and added 
additional jogic lo crash a more verenlilea EPROM/RAM Board. 


FEATURES: +» This one board can be used in any ona of four ways; 
A. As a 12K 2718 EPROM Baard 
B. As a 32K 2732 EPROM Board (Using Every Olhar Sockul) 
C. As a mized 32K 2716 EPROM/2K s A HAM Board 
D. As s AK Siale RAM Bourd 
= Uses Now 2X 2 6 (TMMA2016 or HME118, RAMs 


SE eim uin ZEpa ag menm. rm mmm Sues 


$ 


include Ihe LSI-ADM3A, the Heslh BLANK PCB WITH 2716 e Fully Supports IEEE 696 Buss Standard (Aa Proposed) 
H-19, and the Beehive. CHAR. ROM, 2732 MON. ROM Em omg e deron eee 
Compatte or Split Video. 200 NS (FABTI) RAMS are alandard on the RAM KH 


Supports both Cromemco and North Star Bank Selec! 
Supports Phantom 

On Board wait State Generator 

Every 2K Block may be disabled 

Addressed aa two separzis 18K Blocks on any BAK Boundary 
e Perfect lor MPM" Systems 

= RAM Kit @ very bow power (300 MA typical) 


32K STATIC RAM KIT — $129.95 
For RAM Kii AAT « Add $40 

TEAMS: Add $2.00 postage. We pay balance Orders under $15 add 75¢ 
handling. No C.O D. We accep! Visa and MasterCharge. Tex. Aes. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
B5€ lor insurance 


Any polarity of video or sync. 5 
Inverse Video Capability.” $595 
Small Size: 5.5 y 8 inches. 


"? & 9 


*a5825293- 255 


SOURCE DISKETTE - ADD $10 
SET OF 2 CRYSTALS - ADD $7.50 


# ZRT-80 


WITH B IN. $ 1 2995 (COMPLETE KIT, 


SOURCE DISK! 2K VIDEO RAM) 


Digital Research Computers 


P.O. BOX 461565 « GARLAND, TEXAS 75046 « (214) 271-3538 


'TM OF DIGITAL RESEARCH INC. (CALIF.) J WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH INC, (CALIF.) THE SUPPLIERS OF CPM SOFTWARE 


What's New? 


ports, a parallel printer port, 
and a video monitor with a 
25 by 80 format. Video at- 
tributes include uppercase 
and lowercase characters, 
underline, blink, reverse im- 
age, and high-intensity 
characters. Eight levels of 
interrupts are provided. 
Word processing, commu- 
nications, and electronic 
spreadsheet software are 
standard. The operating 
system is MS-DOS. 

Up to | megabyte of In- 
temal memory, a color 
graphics monitor, and an 
B8087 coprocessor are 
among the options. The 
Unisystem-PC begins at 
$2595. Details are available 
from international Systerns 
Marketing Inc, Jackson 
Place South, Suite 6, 932 
Hungerford Dr., Rockviile, 
MD 20850, [301] 279- 
5775. 

Circle 708 on inquiry card, 


Encore 8- or 16-Bit 
Performance 

Ithaca Intersystems’ En- 
core can be configured as 
either an 8- or 16-bit sys- 
tem with a variety of stor- 
age devices. The 8-bit ZBOB 
Encore runs Digital Re- 
search's CP/M or MP/M I 
operating systems, and the 
16-bit ZBOOO system is pro- 
vided with Microsoft Xenix. 
Standard features include a 
1O-slot motherboard, modi- 
fied 5-100 circuit boards, 
and two or more mass- 
storage units. The storage 
options offered are 5'4- 
and B-inch floppy-disk 
drives and 5%-inch hard- 


disk drives with capacities 
of up to 3l megabytes. 
Prices for 8-bit Encores 
begin at $4995. Complete 
details are available from 
ithaca Intersystems inc. 
200 East Buffalo, POB 91, 
Ithaca, NY 1485), (607) 
273-2500. 


Circie 709 on Inquiry card. 


True 

Three-dimensional 

Modeling System 

The CS5 three-dimen- 
sional, solid-modeling 
graphics system has been 
announced by Cubic Sys- 
tems. Highlighting the 
CS-5, which can operate as 
a terminal or as a stand- 
alone system, are two 512 
by 512 by 16 frame buffers 
with 4096 displayable col- 
ors from a palette of 16.8 
million. Standard features 
include true three-dimen- 
sional modeling through 
the application of ortho- 
gonal or perspective pra- 
jections. slipping, anti- 
aliasing, and shaded sur- 
faces with smooth shading 
and hidden line or surface 
removal. System functions 
are accessible through self- 
contained user-friendly 
rnenu structures from the 
keyboard, high-level lan- 
guage programs, or by re- 
mote processor control. 

A base price of less than 
$9000 has been set. For or- 
dering information and de- 
tals on optional equip- 
ment, contact Cubic Sys- 
tems, 2372 Ellsworth St.. 
Berkeley, CA 94704. (415) 
540-5733. 

Circle 710 on inquiry card. 
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COMMUNICATIONS 


V DIPLOMA r 


E 


by Intek 


Intelligent Communication Controller 


Intek's Diplomat is a 
ZBO-based peripheral con- 
troller for intelligent com- 
munication between 
microcomputers, peripher- 
als, and printers. A soft- 
ware-controlled switch- 
box, Diplomat can accom- 
modate a group of devices, 
regardless of whether serial 
or parallel, providing that at 
least one of the units is 
computer input. Technical 
features include 16K bytes 
of RAM, 16 dara rates (8 
hardware- and 8 software- 
selectable} fron 50 to 
19,200 bps, an internal 
printer driver, automatic bi- 
directional printing with 
optimized throughput, 
sheet-feeder and graphics 
modes, werd-processing 
features, and RS-232C, 
Centronics parallel, Qume, 
and Diablo interfaces. Its 
switch-selectable protocols 
are NEC 7710, Diablo 630, 
IBM PC/Epson, Qume 
Sorint 5, and Atari. Other 
specifications include vec- 
tor plotting, remote diag- 
nostics, reprint of up to 
BOOO copies, clear error, 
adjustable tabbing, and an 
audible alarm. 

Options include 64K 
bytes of memory. Retail 


prices range from $595 to 
$895, depending on the 
amount of memory and 
desired configuration. Con- 
tact Intek. 780 Charcot 
Ave., San Jose, CA 95131, 
(408) 946-9041, 

Circle 711 on inquiry card. 


Interactive 

Investment Network 

ElectroNews Inc. is c 
computer-accessed interac 
tive news and advisory ser 
vice. This service produce: 
up-to-the-minute report: 
on such financial subject: 
aS securities, preciou: 
metals, real estate, interes 
rates, and inflation as wei 
as advice from leading fi 
nancial and investment ex 
perts. Subscribers are able 
to interact with the system 
posing questions that hel 
them make personal in 
vestment strategies. 

ElectroNews is broad 
cast daily on the GTE Tek 
net Telernail system, whict 
Is accessed through a loc: 
telephone cail in 250 citie: 
A year's subscription Cost 
$178. Connection fees ar 
charged. For full detail 


| Æ Alspa Computer, Inc.| 


Pnoe-pertormance leader Includes ZEDA, B" ds/dd drives, 3 
senal + ) parallal port, winchester port, networlong Prees 
Start below $1500. GEALEA / OEM inquines metti 


SPECIALS en INTREGATED CIRCUITS 
6502 745 95 50/655 100/615 
6502//6512A 8.40 | 
6520 PIA 515 
643 


Hewlett Packard 


Write of call lor piges 


Anchor 


"p 


Signalman "s 


Modems 


Ecos SOURCE MEMBERSHIP WITH SIGNALMAN 

Ad Signalman Modems are Direct Connect, and Include cables 
to connect to your computer and to Ine telephone Signalman 
Modems provide Ihe best price- perlarmance values, and start 
al less than $100. Dealer wd DEM inquiries lavited 


Mark | ASZI2 

Mark |) for Atan 850 

Mark IV iy CBM/PET with soltware 
Mark V tor Osborne (soltware available) 
Mark VI iy IBM Personal Computer 
Mark VII Auto Dia Auto Areswer 

Mark Vill Ben 212 Auto Dial/Answer 


OC NAYES Smarimedem 
DC Hayes Smarimodem 


PROM QUEEN lor VIC 

Apple Emutater lor Commodore 64 
Serueamaker 80 COLUMN CARD lor CEA 
Salld Dek 2 Level Stand far CE4 or VIC 
C84/VIC Switch (networking) 

BACKUP VT.O lapa copier (or CG4 or VIC 
CARDBOARD/6 Mothertoand - VIC 
GARDAPTER/1 Atan VCS Adapter - WC 
CARDPRINT Printer Interíace ~ C64/VIC 
CARDBOARDO/3s Motherboard - VIC 
CARDCO C64/VIG Calculator Keypad 
CARDRAM/16 RAM Expangron - VIC 
Compieie CAROCO Line ia stock 

CIE and VIE IEEE interíaces «n slock 
BASM Compiletr/Assembler for C64 


—À— M y M € € a. en m UP P a  Pe———— LII 


APPLE—FRANKLIN ITEMS 


KRAFT Apple Jeysilck 

TEK RAM Card tor Apple 

Salid Oak 2 Leve) Stead lor Apple 

Sena! Card Tor Appie 

MPC RAM/8D column card fer IIE [AP/TXT] 
280 Solicard and CP/M (Microsoft) 

RANA Elte | with Controller 

Parallel Printer Interiace/Cabie 

Apple Dumpling (Microtek) Printar Interface 
Apple Dumpling with 16K Better 

Grappler + Interface 

Krah Products Kr Appie in Sock 

DC Hayes Micrormodem |ì 

PFS: File 

PFS: Reperi 

Vidax 60 Column Card 

Hayden Softeare for Appia 20% OFF 

PIE Writer Ward Processer 


215-822-7727 
252 Bethlehem Pike 
Colmar, PA 18915 


Circle 6 on Inquiry card. 


RAN/BROM ior PEU.CBM -. 


A B Computers 


commodore 


See us fer Personal, Business, and Educational 
requlraments. Educational Discounts available. 


PETSCAN! $245 hase price 


Allews you lo conmmec! up tt 30 CBM/PET Computers to 
shared disk drves and printers. Completely iransparent to ihe 
user Perfect lor schools or mulge word processing con- 
figuralions. Base conhguralion supports 2 computers. Addi- 
Lonal | computer hookups 3100 each 


COMPACK/STCP 


Intelligent Terminal Package tor PET, CBM, C64 
Includes ACIA Hardware / STCP Software 


VE-2 IEEE to Parallel Interface 110 


includes case, power supply, full B-bit transmission, and 
Swilch Seleciable character Conversion la ASCII. 


VIDEO ENHANCER far Cammodere 64 
Reale video qualily equal or better than composile monitor 


SCREENMAKER 80 Column Adapter ‘orcé4 — 145 
Provides big Screen capability kx busimess applications — 


VIC 20 Produels VIC Sargon (i Chess 
BACKUP ¥1.0 20 — WC EORF 
VIC RAM Cards in stück Meteor Run (UMI) 
VC 
VIC 16K RAM 
Thorn EMI Saftwnre 
HES Sethware 
VIC Omega Race 
Spiders of Mars (UMD 
mmes Aid 


VICTORY Software lor VIC and CB4 
Street Sweepers (VIC) 12 Mongo Kong (VIC) 
Night Rider (VIC) 
Annihilalar 
Adventure Pack It 
Educaliona) Pack | 
Stralegy Pack | 
PAPER CLIP Word Processar 
DRACLE Dats Base Batteries lacluded 
Commodore 64 Programmers Reference Guide 
MicreChess lor CH4—B levels al pity 
Computes First Book of PET/CBM 
CB4 or VIE SWITCH 
POWER ROM Ulitives for PET/CBM 
WordPro 37/54 
WordPra 4+ - 8032, disk, printer 
SPELLMASTER spaling checker ier WordPre 
VISICALC tar PET, ATARI, or Appie 
PET-TRAX PET ta Epsan Graphics Soitware 
SM-KIT enhanced PET/CBM ROM Utilities 
Programmers Toolkit - PET ROM Utilitips 
EASY CALC lor C64 
PET Spacernaker Il ROM Switch 
COPYWRITER Word Processor tor C64 
2 Maler PET to IEEE qr IEEE tn IEEE Cable 
Dus! Cover lor PET, COM, 4040, or 4050 a 
CmC laterteces [ADAT1BDO, ADAI450, SADI in stock] 
Programming tha PET/CBM (Computel) — A, West 
Compute First Book of VIC 
HES MODEM with Sultware 
HES Seitwarp and Hardware ia slack 
UMI products In slock 


FlexFile for PET/CBM/ C64 — $110 


Database, Report Writer with calculations, Malling Lists 
FORTH far PET/C64 tuli FIG model — Caro Riky $50 
Metacangiler for FORTH tor independent object code 

KM MM PASCAL for PET/CSM/CBA 

EARL for tor PET/CBM. Disk-based ASSEMBLEA 

Sagar Gr Graphics — — BASIC Un Languapa a Extensions 

Fast machine language graphs nou roulines for PET/CBM — » 


.. AKS7S BK $90 
DISK ICU — Recovery System tor PET/CBM |. 4ü 


| Z100 15-bi/B-bil Systems ii steek 


DISK O 
SPECIALS | 


Scotch (3M) 5" sa/dd 102.20 50/200 100 1.95 
Scotch (AM) 5” ds/ód — 10/305 50/280 100275 
Scotch (3M) 8" ss/sd 30/ 2.30 50/ 2.10 100/ 2.05 
Scotch (3M) 8" ssidd — 10/285 50/2.70 100/265 


We stock VERBATIM DISKS 
Write fer Daslar and OEM prices. 


Sentinal 5" ssidd ly 1.90 30/185 100/180 | 
Sentinal 5" dejdd I0; 235 50/250 100; 245 


We stock Dysan disks 
Watash 5" s8/sd 10/165 50/180 10i 155 | 
Wabash 5" ss/dd 10/195 50/190 100 1,85 
Wabash D" ss/5d 10/ 2,00 50/195 100/ 1.85 


We stock MAXELL DISKS 
Write for dealer and DEM prices. 


Dish Storage Pages +4 for$5 Hub Rings 50 tow 36 
Disk Library Canes «= B"—3D0 $—225 
Head Kis 71 


xis TAPES—AGFA PE-613 PREMIUM — | 

1 t 61 530/58 100/60 
DATASHIELD BACKUP POWER SOURCE 265 
Battery back up Unénternuplible Power Supply wilh surge and 
nose fitlering. The answer to your power problems. 


ree ww ere n M? 4 mde 


Zenith ZVM-121 Green Phosphor Mamtor 

Zenilh new cokw and mooachrome monilars wi slock 
Peachtext 5000 Sofiware Package 

PFS Software lar (SM and Apple in clack 

VOTRAX Personal Speech System 

VOTRAX Type-N- Talk 

VOICE BOX Speech Syntheazer (Apple or Manj 
CompuServe Subscription (5 hours trae} 

Oynar (Brathe] DX-16 Daisy Wheel Friater 

Prowriler Parallel Printer 

Panasonic 1090 Prater with Correspondence Made 

USI CompuMOD 4 R F Modulator 

Dasywriter 2000 with 48K bufler + cable 

Many printers available [Gemini Star, Brother, OKL eit] 
We Slack AMDEK Manitore 

Amdek DX'Y-100 Ploiter 590 
A P Products 159 OFF 
Watanabe Intelligent Platter 990 §-pen 1290 
BROOKS B Duteil Surge Suppresame/ Koisa Fitter 54 
We slack Electronome Monalrs 

Synertok SYM-) Micrecompular I 


ALL ROOK and SOFTWARE PRICES DISCOUNTED 


Panasonic 12” Monitor (20 MHz) with audio 
Panasonic CT-150 Dual Mode Cor Monilot 20) 


Systems 


HERO  Robet (Jactory assembled) 2148 
229 Terminal (DEC and ADM compalible) 680 
ZT-Y intelligant Communications Terminal — 369 
ZT-10 Intel Terminal with Serial Pori 340 


CALL 
We stock entire Zenith line. 


WE STOCK ENTIRE LINE—wril lor prices. 
Software for Atari in stock. 


WRITE FOR CATALOG. Add $1 50 per order lor United Parcel 
We pay balance ot UPS surface shipping charges on all prepaid orders 
(add extra tor mail, APO/FPO, air) Pnces include cash discount 
Regular prices shghtly higher Prices subject lo change 


BYTE &epiember 1983 — 603 


What's New? 


contact ElectroNews Inc., 
POB 148. Leesburg, VA 
22075, (703) 592-3770. 
Circle 712 on inquiry card. 


Modem with 
Processor-Controlled 
Auto-Dial 

Bytcom's Autodial 
212AD is a full-featured Bell 
2| 2A-compatible modem 
with a microprocessor- 
based auto-dial circuit, ft 
provides O to 300 bps and 
1200 bps full-duplex trans- 
mission of data over a 
switched network. Its non- 
volatile memory can store 
nine 40-digit telephone 
numbers and names and 
can be activated by ter- 
minal key of computer 
control. System features in- 
clude integral voice/data 
transfer switch; software 
disconnect: remote boot 
capabilities; 16-character 
answer back; redial, link- 
ing, and continuous redial 
until connected; secondary 
dialtone detect for PBX 
dialing; a help menu; and 
interchangeable Touch- 
Tone, Pulse, or blind dial- 
ing within a stored number 
sequence to allow pulse- 
circuit users to dial over 
MCI and Sprint lines. The 
terminal interface is RS- 
232C, and the telephone 
line interface is RJ11 or 
RJ45. 

The Autodial 212AD 
modem costs $595, Con- 
tact Bytcom, Suite H, 2169 
Francisco Blvd., San Rafael, 
CA 94901, [800) 227- 
3254; in California, (415) 
485-0700. 

Circie 713 on inquiry card. 


PD ee SS A 
MISCELLANEOUS 


Mouse Scampers 
Across Any Surface 

Measurement Systems’ 
Series | 22 Mouse for cursor 
contro! features optical en- 
coders that operate on any 
surface, Independently 
driven X,Y encoders offer 
low friction and minimal 
torque requirements, 
which eases operator con- 
trol and minimizes the pos- 
sibility of loose materials in- 
terfering with normal oper- 
ation. Standard counts per 
inch of motion range from 
20 to 200. The Series 122 
Mouse is available with 
quadrature square wave 
Output, scaled pulse out- 
put, variable pulse rate, or 
with coded digital such as 
RS-232C. Contact Mea- 
surement Systems Inc., 121 
Water St, Norwalk, CT 
06854. 
Circle 714 on inquiry card. 


Computer Cleaning 
Alds 

A line of computer 
cleaning products is mar- 
keted by Automation Facil- 
ities Corporation. The line 
includes a disk-drive clean- 
ing kit, a compressed-air 
sprayduster, anti-static 
Sprays, solvents, presat- 
urated cleaning pads, arid 
lint-free wiping materials. 
For a product catalog, con- 
tact Automation Facilities 
Corp., 3916 State $.. Santa 
Barbara, CA 93105, (805) 
687-7040, 
Circle 715 on Inquiry card. 
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Microprocessor 
Handies Keyboard 
Functions 

A single microcomputer 
controller handles all the 
functions of the 8000 Series 
keyboard. This 95-key sys- 
tern offers a standard 53- 
key typewriter arrange- 
ment, a left-hand 10-key 
function keypad, and 13 
numeric keys on the right- 
hand side. Across its top 
dre 19 special-function 
keys. All keycaps are nonm- 
glare two-shot molded 
sculptured style. Four ver- 
sions of the 8000 Series are 
available, with prices be- 
ginning at $170. Contact 
George Risk Industries Inc., 
GR! Plaza, Kimbail, NE 
59145, (308) 235-4645. 


Circle 716 on inquiry card. 


Card Cage Ready 
for Projects 

The MB6AF-PS6 is an 
STD bus-compatible modu- 
lar card-cage assembly 
from Computer Dynamics. 
II consists of an integral six- 
sot motherboard, cage, 
power supply, and fan. 
The bottom plate is rernov- 
abie for flat mounting with- 
in an enclosure. The con- 
nectors feature gold-plated 
contacts, and the chassis i5 
made of anodized alumin- 


um with nylon card guides 
spaced at 0.5 inches. 

In single units, the 
MB6AF-PS6 costs $395. 
Contact Computer Dy- 
namics Inc. 105 South 
Main St., Greer, SC 29651, 
{803) 877-7471. 

Circie 717 on inquiry card. 


Suppressor Responds 
in Less Than 
60 Plcoseconds 

The Power Sentry-2 tran- 
sient suppressor and tine 
conditioner from Sur- 
geonics responds to volt- 
age transients in less than 
60 picoseconds. It comes 
with a builtin RF filter 
that's designed to attenu- 
ate RF noise and dissipate 
high-speed, high-energy 
transients for increased reli- 
ability. Key specifications 
include energy dissipation 
of more than |.] mega- 
watts, 156 V RMS (220 
peak} +10% clamping 
voltage by means of a 
two-Stage system, and a 
nominal line voltage of 120 
V, singie phase at 50 or 60 
Hz. Further details are avail- 
able from Surgeonics Ltd., 
155 Kisco Ave., Mount Kis- 
co, NY 10549, (914) 241- 
3202. 
Circle 718 on inquiry card. 


Where Do New Products Items Come From? 


The information printed in the new products pages of BYTE is 
obtained from "new product" or press release” copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup: 


pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limited. We therefore cannot be responsible 


for product quality or company performance 


———— "VIDEO TERMINAL BOARD | 82-018 


This is a complete stand alone Video Terminal board. 
All that is needed besides this board is a parallel 
ASCII keyboard, standard NTSC monitor, and a 
power supply. it displays 80 columns by 25 lines of 
UPPER and lower case characters. Data is transfer- 
red by RS232 at rates of 110 baud to 9600 baud — 
switch selectable. The UAHT is controlled (parity etc.) 
by a 5 pos. dip switch. 


Complete source listing is included in the documen- 
tation. Both the character generator and the CRT pro- 
gram are in 2716 EPROMS to allow easy modification 
to your needs. 


This board uses a 6502 Microprocessor and a 6545-1 
CRT controller. The 6502 runs during the horz. and 
vert. blanking (45% of the time). The serial input port 
is interrupt driven. A 1500 character silo is used to 
store data until the 6502 can display it. 


Features 

* 6502 Microprocessor e 2K EPROM 2716 * Size 6.2" x 7.2" 

* 6545-1 CRT controller e RS232 VO for direct + Output for speaker (bell) 
e 2716 EPROM char. gen. connection to computer * Power +5 700Ma. 

e 2716 EPROM program or modem. +12 50Ma. 


* 4K RAM (6116) » 80 columns x 25 line display -12 50Ma. 


VIDEO TERMINAL 
82-018 


COMPOSITE 
VIDEO 


PARALLEL 
KEYBOARD DISPLAY 
INPUT CIRCUIT 


(TTL) 


+5 412 -12 GND. 


OUT IN 
R9232 1/0 


This board is available assembled and tested, or bare board with the two EPROMS 


and crystal. 
Assembled and tested #82-018A $198.95 
Bare board with EPROMS and crystal 482-018B $ 89.95 


Both versions come with complete documentation. 


i JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. * 1014 CENTER ST., SAN CARLOS, CA 94070 


ADD SALES TAX IN CALIFORNIA » ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 


SEND $1.00 FOR CATALOG (415) 592-8411 rl d ren | 
WILL CALL HOURS: Sam - 4pm : X Wc 


Circi& 51 on Inquiry card. BYTE September 1983 605 


Circle 418 on Inquiry card. 


CHECK SUNTRONICS NEW LOW PRICES $-100 Products 


S-100 
MEMORY 
BOARD 


unii ART E RAM. | ; s1 H5 


TS G4KSM ART with G4 RAM {32-6116's)... 339.00 
AFDC-1 Floppy Disk Drive Controller. , 79 = = | 8l... 


""-v4- 5.100 Board Uses GMHZ 6116's VA mak power, Bunk 
Runs OOS 3,3 with any standard Shugart com- SAMWOO GREEN 9" 18MHz esr. S115 00 Select plus Extended Adidrassing allow far mulu 


pers soll Disk Drive. 2 Drives Each Card) SAMWOO AMBER 9" 18MHz ...,. .. . 119.00 o de saecla e À—À— ae 


j s ! SAMWOO GREEN 12" 12MMH2. ez SR eee rer 124.00 rapisced by 2716 EPROM. 
Eerw Prpa w Ku SAMWOO AMBER 12" 12MHBHz ........... 127.00 SBC-880 780A CPU, ABT $169.00 
"**tt*tew*"ewtfttri.A!| Compote video 1O 760 lines resolulior 75. 10K ohm S8C-880 zapa CPU. Xj ` 149. 
Bw rs svrceres + - impedance Note Please adc $7 50 shipping and hand- ae + 00 
= - theme ling for the video monitors. 4MH£ ZBDA CPU boards with Serial Parallel Ports 
ae $89° Assembled Connectors and Cables Sa a -= 
» " go ma E = Centronics Typo Cable Assemblies 36 pin Hat cabia — UTOC-1 Flopey Contrallar, Kit — 
Plug In compatible with Apple ll, has shiltiock. with male to male or male lo female connectors Ce ace meen MELLE we 
underscore, | | and back slash characters. 4f 6 ^ —$27.95 i which tune aithor andor 87/84" Dish Droes. 
Apple Prototype Board —$24,55 —$2 CLOCK CALENDAR A&T 22-5 es 2». 2-008 
pe . l R5232 Cable Assemblies 25 pin flat cable with male CLOCK CALENDAR Kit., . . , .95.00 
Double Sided glass with — tp male or male to female connectors. This 5-100 Clock Calendar Board has 4 merruni, Ting, 
gold plated Appie and 6 ft, — 829,95 1D f1.—$35.95 Day of Weak and Battery Backup 
Genursl Purpose termi Assamble Your Own Cables $-100 Prototype Board 
bls, Contains matrix of 17 Ribbon Card Edos — !DS — Hauder Double Sided glags with 
vn" x 63 solder plated donuts Cable Connector Socket — {wiw) gold plated, numbered 
an.16".1" epsang. Great for 14, 16, and 24 pin (C's, Cond Pri, Pees Prien Price S-100 terminals. Matrix of 
SUN-722 ns TET ess» d (0.3 295 20 $0 59 $2 A6 $3 06 S4 24 25 x 7B saider plated do- 
Apprate PROM Blester,, .. 5 s — 11900 — -= 5 = a nutson 15°x 1" spacing 
“ALS” 80 Column Card ,...... . | = . 159.00 at) 100 -— 720 5.95 Locations for haaders.and 
"ALS" Z-CARD {ZBO CPU) -s , . 149.00 5b 1.30 7.58 7.50 6.20 regulators. Great for 14, 16, and 24 pin IC's. 
AP Apple Parallel Printer Interlace card. IDS D8-25P Connector ' $5.95 — SUN-721.,.......,..-.. weve 12,95 
Cantronics Compalible., .. . — . ,-- $45.00 SL Wee Ilem $625 Mother Boards & Card Cages 
| uper Sale SLOTS  MareBd KIT ABT — wCABE 
General Products m eas MM ome m tx wep 6 — $1200 — 13700 — S200 — $7700 
" " 4718 1450n5 3.80 355 &116P-341150nS) 8.310 525 ü 16.06 48 00 73190 108.00 
[iere di see Drives, 6⁄4" and & Slim 2732 (45005) 415 338 ZM4L-2120005) 1.62 162 12 2200 66.00 10200 — 14300 
Thin DSDD 40 Track.., -i vay 310.00 2532 {4505} 595 55 4184 Cali Can LONH, Na termination Includes power indicator and 
ga Thin DSDD 77 Track... ... ,.4850.00 2764/26 pin) 5:399 5.95 ZIOA CPU ano 499 lor muffin fan, Uses OKI connector lor solriaripes 
ei ation and removal of power & coset fines 
= = SUNTRONICS CO., Inc. comen 213-644-1149 ournos carino tu ret 1-800-421-5775 
m 12621 Crenshaw Blwd., Hawthorne, CA 90250 — y ie agi ag 
E— — 34—1 STORE HOURS MON EAI 8 chem 9:6 U^ T Á— pavor dial did 34 GU Pentra ond P.O. BORINI Dept: HAWTHORNE CA OII Vea: 
E- 4 eie cti ionan (o Sipam ageh- eic al: Vo on dota CA ren hiring io Ert J pou ida pius .SU0 fo» uicti pat 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR S-100, DISK DRIVES 


No. 806 & Na. 515 Mantrames Kit 1, 2 & 3 tor 5-100 Rz, aaran 
'§-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED. 6 OUTPUTS, ADJU. & FUSES PROTECT 
ITEM e -SV +BV + 16V SIZE Wx 0x H PRICE 
U xG X 
1 Poppy & 1 Hard "Disk 
6 & 2 FLOPPY 4A 1A 4-5A PEAK BA SA GH" x 5" x 438" 95.95 
DISK POWER SUPPLIES: OPEN FRAME. assy. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT, Le 
ITEM IDEAL FOH +5V OVP SV +2AV for +1 * BV Unreg. + 12V SIZE WxDxMH PRICE Ss Safer S- X08 20nvas 
2xB'SL 2,54 5A - 5A Peak 'x4 x4 51.95 
Ay 2x B" of 2% 5%" DISK dA 1A 3A, - 5A Peak ZA 8'x4" » 33a" 58.95 
Roa  [3x8'(or5€w")FLOP 6A 1A 6A - BA Peak 10" x 4%" x 4" — 7195 
R3 or 1x Floppy & 1x Hard 6A 1A BA - 8A Peak 1A 9" x Ova" x 4" 85.95 
AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES B.00 SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF: 


$800 IN OTHER STATESS1800 IN CANADA. 
$-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) FOR EA, TRANSFORMER: $5.00 IN ALL STATES: 


(TEM — (IDEALFOR) — «BV -BV «16V  -18V «28V — SIZE-WxD«H PRICE $1200 IN CANADA. CALIF. RESIDENTS S ADD 
KIT 1 15 CARDS 015A  — 258A 25À  — IZx5'x4m" —— 54.95 ——— " 
— 


KIT 2 20 CARDS 25A v aA, 3A — 12" x5" x 45" 81.95 DEALER E 
KIT3 DISK SYSTEM 15A 1A 3A 3A 5A, 139" 4 8" 3 479" 69.95 INQUIRIES = 


mm 
INVITED = 
6 SLOT MAINFRAME assy. a tested ONLY $399.95 + SHIPPING $18.00 = 
EACH MAINFRAME [ITEM NO ae g on E a e EMI FILTER è FUSE HOLDER © AC POWER CORD « POWER SWITCH & INDICATOR è = 
RESET SWITCH © 4" COOLING F 6 SLOT CARD CAGE a (110/220 VAC, 50/60 HZ) POWER SUPPLY FOR DISK DRIVES 4 8-100 
SLOTS * 2 EA OC POWER CABLES ES MITH CONNECTOR AND MOUNT OG HARDWARE FOR DISK DRIVES è 8 EA. CUT-OUTS. 7 FOR DB25 
CONNECTOR, 1 1 FOR 50 PIN CONNECTOH & 1 FOR CENTRONICS a CUSTOM FINISH & LOGO-LESS « COMPACT SIZE e 


IGHT, 28 LBS. 
FOR 2 EA ri THINLINE FLOPPY (1 TANDON TMB48-1 & 848-2 OR EQUIV), OR ONÉ HARD DISK. POWER SUPPLY: «8V/8À, x 16V/3A, 
‘ . SV/1A & 24V/5À. SIZE. iZ (W) x 85 (D) x 98 1 No. 806 & 
FEM #516 FOR 2 EA 5v." FLOPPY (TAN TM-100 — 1, 2, 3, 4 OR EQUIV.), OR ONE 5*4" FLOPPY & ONE 5% WINCHESTER HARO Disk. "O. 
600-2, 3 OR EQUIV.), POWER SUPPLY + BV/BÀ, + 16V/3A OVP. « 5V/6A OVP, + 12V/8A, BA PEAK. SIZE: 13.780) x 19.510) x 7H). No. 516 Waintrames 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 


P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 22129'» S. VERMONT AVE =o 


605 BYTE September 1983 Circte 418 on inquiry card. 


IBM PC 256K 
320 KB DS/DD DISK DRIVE 
FLOPPY DISK CONTROLLER 
COLOR CARD 
ALL FOR $2499 


Ea 

^ MNN 
6 | TU TUA 
EE ON 


LOTUS 1-2-3 SOFTWARE $359 
SUPER CALC I] $199 
MULTIPLAN $199 
VISICALC $199 


WORDSTAR $329 WORD PERFECT $349 MEMORY BOARDS 
MAILMERGE $179 EASY WRITER $129 AST COMBO CARD 64K 
Estó Exide Fen itr ot MULTIFUNCTION $299 1/0 PLUS $199 
QUADRAM 256K MULTIFUNCTION $399 
DOUBLE SIDED DOUBLE DENSITY HERE UE CRANI DAD 
320 KB $225 
OCS BIG BLUE CARD $479 
Pas SOU MORITUR APPLE Ile STARTER SYSTEM 
HX-12 $499 doa 
AMDEK, NEC MONITORS AVAILABLE anii 
HARD DISK FOR I 
DRIVE FOR APPLE Il 4. and Ile 
Mid SMB $1399 € vÀ 15MB $2199 
PRINTERS 
BROTHER HR-1 $750 BROTHER HR-15 $499 erre eei 
OKIDATA 82A $499 83A 5699 84A $999 
93A 6950 KAYPRO DEC DIABLO DAVONG 
GEMINI-10 $359 GEMINI-15 $529 MAYNARD LNW TAXAN BMC 
NEC 3510 $1399 3550 $1799 C ITOH EPD TELEVIDEO TANDON 
7710 $1975 MPI SHUGART 
EPSON RX80 $379 FX80 $599 AND MUCH MORE AVAILABLE! 
MX80/FT $449 MX100 $649 CALLI 


SEND ORDERS AND INQUIRES TO: DELIVERIES TWO TO FOUR WEEKS AVERAGE 
COMPUTER POST INC. ALL SHIPMENTS ARE CASHIERS CHECK ONLY. 
22102 CLARENDON ST. SUT. *1 PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


WOODLAND HILLS, CA 91367 SHIPPING AND HANDLING EXTRA 
(213) 999-1041 


Circle 573 on inquiry card. BYTE September 1983 607 


SBC 8671 
Basic 
,W Controller 


Features: Ziiog Z8671 m with 2K 
basic interpreter. Sockata {on board 
user mamory, 48 parallel WO ferc "RS 232 & 
g 20MA cm loop serial communications, 
HOW OHLY 


Cusiom & Gem ver- e Q0 
sions also avaliable 285% 


"ER in a Trademenrs Gt Diog Carp. 
LA Lehmann & Associates 
P.O. Box 586, Maumea, Ohio 
: um Brt-0087 


Circle 258 on inquiry card. 


TIME SAVING — MONEY SAVING 


PRINTER BUFFER 


Spvol2 C) ^ pariet for uu with olf parallel Cermna unn. 
Dad! peers charg Made Shack rats pre o 
stupili, in inis ie iig a nlii Dii 
Thr mnr advanced fessor (chio ariani i 
share ort cona prpioéon, cope ated ie hantin, er pala 
"Paus Five rione d" mbe 

AND EXPAMNIBON 

Sun PAI comes as IIR, POR, and 1286 cheras satis. Any 
Seis Z4 ran he wees spatii] nii um 1 SAK hy past plupart 
thes — she nahen ovr alerudy rallied. There ue no jmmpen ur 
kad ath raher, Sponi-44 bres hus muck memory m (nralled 


wes Pura tjl 
DAY TRIAL PEROU 
You may ny Spon. Z4) sul your aypa end, V voy eni 
amafl «atudund,, nevi n vaba 1% dins imr a nohanke loli 


FACTORY DIRECT PRICES 
[Shipping J— JVB ELECTRONICS 


MK — KMS 
IZAR — $308 
Cables to anme — R? 
We accapt Mester Card. Vias, AMEX. and C.D D. 


Circle 245 on inquiry card. 


NEW! NAPLPS 
À NAPLPS Graphics 
implementation 


Assembler /Interpreter | 


# Implements NAPLPS, a powerful 
new sraphics standard 

* Can create graphic figures and 
characters of any size, color and 
shape 

* Easy to use 

* Provides easy introduction to 
graphics, yet versatile in its 
applications 

x Written in C 

+ Documentation and source code 
listing provided 

* $119 


CSC/1010 Turner Way, Seattle, 
| WA 98112 (206) 398-0100 


Circle 123 on inquiry card, 


L| 
© TeleVideo DEALERS 
a Fast Dumpifiestors 
over 600k par disk... 
a Type Ahaed with Print Seven 
B4 Character Type Ahaad 
* 3270 & 2780/3760 Bisync dé 
fram Phone 1 & Batech __- (700 P $300 
* TurboDOS for TeleVideo Start af $225 
E ss & à formatting tor BOZH 


0 MB 
= 8” th Y" for 802 

& ipftwan. 8 
e RM Toad for TurboDOS 


we. Ao 
y Power Svsten 
200VA400VA-S00VA... , .As lew on 0383 
AM/COBOL is a registered. trademark of 
Pyan-McFartend Corp. 
CPIM* is registered trademark of Digrial Resssech, Inc. 
Turbo Bes a tegisierad trademartcol Software 2000, Ine. 
PLUS OTHER GOGO TELEVIDEO STUFF) 


COGITATE, inc. 


SPECIALISTS IM UNIQUE TELEVIDEO SOFTWARE 
24000 Telegraph Road, Southfield, M) 48034 
(313) 352.2345 
VISA/MASTER CARD Accepted 


Circle ?5 on Inquiry card. 


f Wasting Monay! Wa Have the World's Most 
Cost Effective Development System. 


É Lal 10,2 - — a 
190% machine 


debugger van oe et a n iut 
6B makes coding lor B-bit Micros a 
snap 


+ Program irom Commodore 
iH VIC-20 kayboard (nto built-in 
AK ROM pmulitor 
v e Jumper to target ROM erh 
» » Teel programs tn circuil 
s Built-In EPROM programmer 
"si and power supply 
= Burns & runs hes tor 
Ihe Commodore VIC-20, too 
« Comprehanhave manuals 
e Fits EXPANSION PORT 
PROMQUEEN CARTRIDGE ONLY $198 
Sand for Free Brochura 
Dra je US py Arinina Total Gell, Ina. CPO? taaridun, Sule 744, 
WA Prony IMO 15]. Ie KETI OEH 


Ütciributwi te Canaria oy Hit Oieebeten Cist, O7 » 
Vereen OC VEZ Od Pre do EIS? 


VAA AND MABTERCARD ACCEPTED 


(QE commodore approved product 


CAN 
Viet QU 


8051-Based 
Single-Board Computer with 
Monitor/Debugger 


* Versatile - 4 28-pin byte-wide 
sockets; monitor wil program 
EEPROMs. 

» Affordable - just $335 

* Perfect for System Development 
ond Educational Applications 


d Lu Technology 


— e I 
PO BOX A-5g « HANDOVER NH (7756 = 403 643-700) 


Circte 54 on Inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)235-4137 
for prices and information. Dealer 
Inquiries Invited and COD's 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 

» (800)592-5935 or 


Circle 341 on inquiry card. 


PICK'EM 
PREDICTS NFL GAMES 
COMPLETE WITH POINT SPREAD 
EASY TO USE 

APPLE - DOS 3.3/APPLESOFT (514") 

IBM PC - PC/MS DOS (5W"S5/DDI 

THS-80 il] - TRSDOS (5*4") or CASSETTE 

ATARI - ATARI BASIC and 54" DISK (32K) 
ot CASSETTE (16H) 

HEATH/ZENITH - HDOS or CP/M (5%") 

TIMEX/SINCLAIR - 16K RAM/CASSETTE 


CAVES OF ZULU 


Animated Adventure Fun 
(16K TIMEX / SINCLAIR ONLY) 


EACH ONLY $19.95 
Add $2.00 S/H per arder 
(CA residents add appropriate sales tax) 


STUART SOFTWARE 
253B1 - G Alicia Parkway 
Sulte 316 = | 
"d Laguna Hills, CA 92653 — 


(714) 855-4753 
Denier Inquiruts invited 


PERSONALIZED 


~ COMPUTER PAPER 


Printed with your name, club, any- 
thing. Paper is white 204 stock and 
fits all printers using 9Yex11 continu- 
ous paper (B*ex11 when detached]. 
$00 shoots $14.95, 1000 
sheets 824.95. We pay ship- 
ping. Texas orders add 53496 tax. 
Select ink color: red, blue, brown, 
gray, or canary, Specify name[s] up 
to 30 letters & spaces. Enclose 
check or money order. No COD's. 
Allow 3 weeks. Faster delivery with 
M/C, Visa phone orders. Write or 
phone Personalized Computer 
Paper B, 80x 20539/San Antoro. 
Tx, 78220/ [512] 227-0585, 


Circle 366 on inquiry card. 


MICR& 


ALD.S. 


APPLE CAT Il 
APPLESOFT COMPILEA APPLE CAT 212 (UPGRADE KIT) 
BASIC COMPILER (APPLE, IBM} AUTO CAT 212 
FLIGHT SIMULATOR (IBM) D-CAT 
MOUSE WITH WORO EXPANSION MODULE 
MULITPLAN (ALL FORMATS) , INFONE (EXECUTIVE) 
PREMIUM PAK (APPLE) ' -CAT 
SCOFTCARD (APPLE) L SMART CAT 103 
TYPING TUTOR II (APPLE) SMART CAT 103/212 


APIC (APPLE tI! PARALLEL) 
E-RAM (APPLE) 

512 + (84K) 

IPIC (IM PARALLEL) 
MICROFAZER 
QUADBOARD 84K 
QUADCHROME MONITOR 
QUADCOLOR | 


429.99 QUADLINK 


@oppie 


ALS CPM 3.0 

ARCADE MACHINE 
BANK ST. WAITER 

BRI (GL, AP, AR, INV) en 
CHOPLIFTER 

cory i) PLUS 
DEADLINE 
FINGERPRINT 
GRAPPLER + 

HAYES MICROMODEM 
HAYES 1200 BAUD 
MAGICALC 

MAGIC WINDOW li 
MTN AD/DA 

MTN CLOCK 

MTN CPS 

MTN MUSIC SYSTEM 


POTPOURRI 


BROTHER/DTC RIBBONS 2.69 
DYSAN104/1DSS/DO(T0) 4493 
DYSAN 104/2DOS/DD(19) 44.89 
FLIP FILE (STORES 75) 17.88 
LIBRARY CASE(STORES 10) 1.99 
MX 80 RIBBON 5.99 
MX 100 RIBBON 9.99 
PAPER x11-1000SHTS) 16.99 
POWERSTRIPW/SURGE 24.99 
TP : RIBBONS 599 
VERBATIM SS/OD (10) 25.98 
VERBATIM SS/DD (1000 238.988 


| oe 


HOMEACCTI(A AT, TRSBO) 44,99 
HOME ACCY (OSB) 58.98 
HOME ACCT (IAN) rre] 
FCM (APPLE) 85.08 
FCM (IGM) 54.99 
PROP. MANAGEMENT 298.98 
CPA (GL, AP, AR, PAY) 165.99 
TAX ADVANTAGE 39.90 
ATARI SOFTWARE 1983 — 14.99 
APPLE SOFTWARE 1983 1499 
APPLE GRAPHICS 14.99 


CONCURRENT CP/M B5 
COPY i PC 

CPM 88 

CROSSTALK 

d BASE Il 

DEADLINE 

EASY FILER 

EASY WRITER II 
HAVES SMARTCOM il 
HAYES 12008 MODEM 
INFOBTAR 

LOTUS 1-2-3 
MILLIONAIRE 

MONTE CARLO 84K 
PFS FILE 


PFS REPORT 

PLANTRONICS COLOR 
| BASE 

TEMPLE OF APSHA! 

TK SOLVER 

VISIWORD 

VOLKSWRITER 

WORDSTAR 

ZORK I, H, Iti 


CHARACTER ROMS 24.39 

ENHANCER Il 9999 
BEAGLE BAG FUNCTION STRIP 56.99 
DOS 8038 INVERSE VIDEO 19.99 
FLEX TEXT SOFTSWITCH 24.90 
FRAMU ULTRATERM 299.49 

VIDEOTERM 199.99 
PRONTO DOS VIDEOTERM UTILITIES — 24.88 
TIP DISK #1 VIDEOTERMW/SSAINV 22999 
TYPEFACES VISICALC MEM EXPAND 59.99 
UTILITY CITY VISICALC PRE BOOT 32.99 


PAYMAR L/CASE REV 7 
PIE WRITER 

STATE OF THE ART 

TG JOYSTICK 
VISICORP 

WILOCARO 

WIZARDRY 

ZAXKON 

ZORK 1 II 11 


+» 


i SORCIM 


SPELLGARD GUMBLE GAMES 
SUPERCALC OLM 

SUPERCALC II EDUWARE 
SUPERWHITER FACEMAKER [A, IBM) 
GAME SHOW (MASTER) 
GERTRUDE'S PUZZLES 
JUGGLES' RAINBOW 
KINDERCOMP (A, IBM) 
MATH BLASTER (IBM) 
MICRO MOTHER GOOSE 
ROCKS BOOTS 
SNOOPER TROOPS(A, IBM) 
STORY MAGHINE 

WORD ATTACK (IBM 


[c KENSINGTON 
a] MICROWARE 


JOYSTICK 
JOYSTICK (AT) 
PADDLES 
QUICK-VIS 


SYSTE M SAVER 


$ Surge Suppression 
| 9 Dual Outlel 


+ UL Listed $ 
e Fits Apple e 5 
_ Stand ` 


SMITH CORONA 


Pi 1 8" GREEN 
Fi 2 12" GREEN 
Pi 3 32" AMBER 


ACCELETATOR . 
NEPTUNE (BO col + RAM) 199.89 
SATU = 128K (APPLE) 499.99 


TP-I 


f 
A Letter Quality Printer 
= 499- 


TRACTOR FEED 149.09 


BROTHER HMI 


niue RS AJANEEN 32 CPS; 1 099 s eg 


GEMINI 15 GRAPHICS, DAISY WHEEL 
OKIDATA = |! TRACTOR 159.99 


MAIL ORDERS & RETAIL STORE 


860 S. Winchesler Blvd. 
San Jose, GA 95128 


(408) 985-0400 


No Charge For Cradil Cards 
Prices Subject To Changa 
Software Sales Are Final 
Min $4.00 Shigping Charge 
Purchase Orders Call First 


COMPUTER 
DISCOUNT 
PRODUCTS 


= Ez E 
| E 


LET xd 


Circio 92 on inquiry card. 


CS 


IEEE-696 3-100 wonccmous 


-*a484723 812 Pus 
- ligi trmd Fee 


IEEE-698 $-100 wonochnome s coon sees 


* $ a 1014 a 10345 Pixel 
= Enpandinlg ie B a 1074 x IBF4 Pinel 


IEEE-688 S- 100 nan oLan 


-Ja pila 818 Find 
* a Cale ROU 
— Tem kawi eyan 


MULTIBUS «wur coon 


= $5 1004 y 104 Ifa 
~ fip cs BOB 
^ Empa board 


| 1BM-PG d 
sees 
BLOA 813946 


P1008 
ATUR ES. Haren som, Pregpneuiisale 
Gipzng Ramae, Windeukh, eei 
Capabtias, MEC uPOT120 Geagtia Conk obar 


ALTRA-REB Trefemerh C30 vcoiperatod Binrfng Preot 
MUOLTIBUS Trademark Mat Corpo BIOR 


S.D. Incorporated 


P.O. ses 2583 Budbury, Matsbkbesarte DIFTA 
lair} 443-2780 


Circie 60 on Inquiry card. 


SALI MODEMS BAUD 

| SIGNALMAN. . . with cables, free hour on 

‘SOURCE’ 

300 BAUD direct connect $ 69 

300 BAUD AUTO DIAL/ANS $119 
300/1200 AUTO DIAL/ANS $319 

'Hayes Compatible 

US ROBOTICS . ‘Hayes Compatible’ 

300/1200 AUTO DIAL/ANS 


"Password' with cables, spike $339 
... 9419 


"Auto 212° dixe -i4 nce ees 


Manux PRINTERS — QUALHS 


GEMINI 10x 120 cps graphics $319 
PROWRITER 120 cps hi density $389 
JUKI daisy wheel 18 cps $5B9 
SILVER REED wide carriage 18cps $689 
CPiM COMPUTERS IBM 
Eagle LI SCALL Columbia F.C. 
Televideo Corona P.C. 
Eagle FC. 
IMAGE COMPUTERS 
P.O. Box 1164, Cardiff, CA 92007 
CALL TO ORDER: 


$19 43-8317 


£19 436-7559 ViS5A/MC 
QR Ux 


Circle 219 on inquiry card. 


WANTED 


Experienced hacker to work In E" yn 
lab wih eve can UP es 
located in Fi. Poudentele” "Flodda 

The person wa ara looking Jor must: 


Be lamha wih CP/M at the BIOS 
Customization level. 


Have soma experience in mkrocommunica- 
tions (programs like XMODEM and the ikke). 


Hardware experience is desirable. 
Equal Opportunity Employer M/F Handicapped 


P.Q. B 
- Pompano Beach, FL 33060 


Clrcia 71 on Inquiry card, 


RTL 
$150 


Relocatable 
Threaded 
Language 


RTL is a new language which retains the 
speed and extensibiliry of Parth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari- 
ables are all stored io separate areas for easy 
generation of headerless, romable code. All 
code is relocatable. ATL supports local vari- 
ables, muttitasking, redirected I/O, and even 
allows definitions to be changed retroactively. 


All source code is included. Versions are cur- | 
rently available or under development [or | 
68000, 6609, BOBO, 280, 8086, BUBB, and | 


6502. 


RTL Programming Aids 
(0844 Deerwood SE 
Lowel, Mi 49331 
(616) 897-5672 


DATA SWITCH IN KIT FORM 


MODEL 1280 R5-237 Bidirectional Date Switch 
with 3-2" Extession Cables in Kit Farm 
Mode) 1200 gives the terminal ar micropro- 
cassor uter B second interface for a Printer, Plot: 
ter, Modem. Oparates ot any speed, requires no 
externa) power, while providing 2 R$-237 imer- 
faces from the termina? oc microprocessor. Built 
in data cables save money. The Kit consists ol 
3-R8-232 Male connector with al pins, 
switch, cobie, pra-drllad Enclosure, al necon- 

sary hardware, end assembly ingtroctiana, 
To order: Specity #1200 Kit....... . 899.50 
Assembied & Tested: Specify #1200. $129.00 


CALL — Terminal Data Corp. 
11878 Coskiny Circeis, Nockvitig. MO (301) 881.7888 


Call Toll-Free 
1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited, 
C.O.D. and charge cards accepted. 


All orders shipped from siock, within 24 


hours. Call toll FREE 


AA X 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Laske, MN 85110 
1.800-.328.DISC 


MN Call Collect 1-612-770-0488 


Circle 324 on Inquiry card. 


NOW MAKE SOLID 
CONNECTIONS.... 
Male or Female 


RS 232 GENDER REVERSERS 


919.99 each 
me. m American Made 


Order either 
two male or two 
female connectors with 
all 25 pins inter. EK 
connected. Both Gender Reversers 
pust $34.95, plus $1.75 shipping 
& handing, (L res. add 5% sales 
tax), we accepi MC or VISA. 
Ash tor FREE Mvstrated catalog ol 
problem solving equipment. 


Bl Phone; 645-539-5827 
BE Make checks payable lo: 


B-B electronics 


P.Q. Box 4758 * Mendala, IL 61342 


Circle 46 on inquiry card. 


FAST 
Factory 
Floppy Disc 
Drive 
Repair 


Specialists in the repair of: 


Shugart 

Tandon 

PerSci 

Per Sci, inc. 


= 12624 Daphne Avenue 
Hawthorne. CA 90250 


3) 777-7536 
L w 910-321-4448 


Circle 354 an inquiry card, 


SUPER-FAST! 
—— EN -—— 


Relocating Macro 


ASSEMBLER 
$169.95 


Cirectty generates COM, HEX, or REL lins 
Fiexibig REL format atiows external cytes ang 
words with completa math operations on Ihen 
(Microxoll format optional), Faatures Zilog 
mMoemincs wih need macros, candihionas 
and include lites. Unique one-pass demgn 
generates compact ontermedale code which i 
than processed lo resolve lorwafd references. 
yieking lremendous tme 38v Compte 

halting. symbol table and cross-reference qutput 
may be seni to sny devica The periect tact for 
assembly language adm = Linker «n- 
220 Manual oniy — For 260 CP'M and 


—5 LR Systems... 


1 WONTH MAN ET BUTLER FA WODI = (HUN Bit Bede 


Supp lt S omen E7 PA S". Oriek MD iS AIC Cn 
ies eh a Acum [rab ais] CERE niim iiri 
dim CEA We Tio a Duy Ort Fre et) FG aed Cong 


Circle 403 on inquiry card. 


APPLE // 


EAST-80 HÜ COL VIDEO CANO 
FULLY VIDER COMPATIBLE 
WORKS WITH WORDSTAR, dHAGE, 
SUPEK-<TRET-F 20, BASIC, RPH, 

PASCAL, SPECIAL 


ATH DISENSTON DRIVE*CTRL 
4TH DIMENSEIOM DRIVE-OHLY 
HAYES MICRAIMODEM LI 
KENSINGTON SYSTEM SAVER 
RANA ELITE I W/CTRL-CARD 
RANA ELITE II W/CTRL 
RANA ELITE ILI W/CTRL 
SOFTCARD (X-80 CARD) 


PRINTERS 


I PLUS ANDEX 2 DIGITAL PLOTTER 1074.95 
{i AMADEX DP-95D1A 1319.95 
II PLUS AMADEX OF<-9925A 1549.95 
iii AMADEX DP-9629A 1429.95 
tY AHADEX WF-6000 2199.95 
300 (GREEN) ANAOEX WP-6000 TRACTOR 
€ { AMBER} CENTRONICS 1370P 

AMDEK VIDEO 310 (AMBER) COMREX CR-1 DAISY WHEEL 

BAC 12AU 12° GREEN DAISKTWRITER p 

BAC 12EUN 12" GREEN DIABLO &JUR!S$ IBM-PC COMPATIBLE SYSTEM 

BMC AUSI9SIU 13" COLOR EPSON 22 V/TRACTOR 12BK, 2-D5/DD DRIVES, KEYBOARD 

aac 1401 $13" RGB COLOR EPSON AMD COMPLETE SOPTWARE PACKAGE 


BAC AUSI9TMU 13" AGH IBN EPSON FX- 100 P/T 
COMMODO CORVUS CONCEPT MCBHODU $4999 
56K, A“ PLOFPY DRIVE 


COMPUTERS 


COMMODORE 6 

COMMODORE (541 ORIVE 
ATARI 600XL 

NTARI S00KL $CALL 
ATARI 800 J99.95-$100«$299.95 
ATARI 1200 514.9%-$1000$414.95 
1BM PE b AT LOW! | 
COLUMBIA VF PORTABLE 2349.95 
COLUMBIA COMPLETE SYS. 2649.95 


189.95 
113.95 
CALL 


289.95 


RE COLON MONITOR GEMINI 
COMREX 13” COLOR W/SOUND GEMINI i5 
COMREX 12" HI-RES AMBER GEMINI STxX-60 TE DOPTWARE PACKAGE 
COMREX 12" HI-fES GREEN GORILLA BANANA PRINTER BI-DIRECTIOMAL 8-1/2X11 SCREEN 
COMREX 12° HI-RES YELLOW TDS MICROPRISM CORVUS COBCHPT 512K $5695 
ELECTROHOME 9" GREEM TDS PHISH 112 1 
LOS PRISH 1:32C - COLOR CONDAM. [gina pc LOWI ! 


ING 
T z-BD) 
REO. 2-00) 


INFOSTAR Mi 2 
RRPORTSTAR ( heyl} 
SENSIBLE SPELLER 


JUKI 6160 PRINTER (P) 
MAMMESMANN TALLY NMT:160L 
peces teo TALLY MT1602 
MAKHESMANM TALLY MWT!802 
NBC 3550 SPIHWRITER-1BM 


PC COMPATIBLE EYETEM 
128K x 2-08/DD DRIVES, KEYBOARD 
GOFTWARE P. 


COMPLETE 
COROMA PORTABLE PC LOW! | 


SPELLSTAR {REQ Z a0] 
SUPERCALC (RED Z-H0) 
SUPER TEXT PRO 40/80 
VISICALC 

WORDSTAR WI APPLICAKD 


Circie 31 on Inquiry card. 


NEC G02) PRINTER 459,95 
HEC 8025 120 CPS 136 COL 719,95 
OKIDATA MICROLINE 40 339.95 
OKIDATA PACEMARK 2350P 1999.95 
OKIDATA PACEMARK 23508 2155,85 
OKIDATA PACEMARK 2410P 2129,95 
OKIDATA PACEMARK 24105 2499.95 
QKIDATA TRACTOR 80,802,942 49.95 
OKIDATA B2A W/GRAPHICS 449,95 
OKIDATA GIA W/GRAPHICS 6949.95 
OKIDATA 1049.95 
OK1DATA 1129.95 
OKIDATA 494,95 
OKIDATA 929,95 
OKIDATA 535 994.95 
OLYMPLA TYPEWRITER/PRINT 419.95 
PANASONIC *X=F 1090 
PRINTMASTER (DAISY) 
PROWRITER : PRINTER 
PROWRITER Il PRINT 619.9 

ITOH COLHIR PRINT/PLOT 499.95 
- ITOH &50UBP 

SPRIMT 11/40* 

SILVEHR-REED DAISY WHERL 
SMITH CORONA TP-1 
STARWRITER DAISY WHEEL. 
TOSHIBA PF- 1350 
TRAMSTAR 315 COLOR 
TRANSTAB 130 *aCP5 
TRANSTAR 140 40CPS 
EPSOM BERLAL ( RS-232) 
GRAFITTI CARD 
GRAPPLER + 
MLCHOBUFFER 


WIZARD BPO 16k 
WIZARD Sop 16K 


OTHER 


EAGLE PC 128K SYSTEM 2249.95 
PRO II 1399.95 Lun 


LOTUS 1-2-3 

dHASN II 

FRIQAY 

NEC APC-WPS2 HOME ACCUUNTANT PLUS 
DQUADLIMK APPLE KMULATOR 

PIED PIPER £ 1074.95 


SMAKTCOM Li 
2-60 PORTABLE COMPIITER MICROSOFT MASE 
INCLUDES 64K RAM h - ORIVE PEACHTEXT 5000 SER.3 
SOFTWARE LNCLUOES 
CP/M & PERFECT SERIES 


PERFECT WHITER 
TELEVIDEO 16-hBIT DESKTOP 


VISICALC 256% 
CBASIC COMPILER 
128K BORG 5MHZ DUAL 1560K DRIVES 
INCLUURS CP/H $3499.95 


MULTI -TO WIRD wW/MOUSE 
VERSAFORM 
U-HRASE 
WORDSTAR 1.24 
TELEVIDEO 9!D TÉHMINMAL 594.95 INFOBTAR 1452,95 
TELEVIDEO 925 TERMINAL 789.95 
TELEViDED 950 TERMINAL  — 3H9.95 COMMODORNM ha 
TELEVIDEO 97D ‘TERMINAL 1199.95 
CALC RESULT AUVANCEU 119,95 
KEROX B20-If $2099 CARDUCO FARALLEL IWTERFACKE “a 
ZENITH 2-120 ALL-IN-OME 
BUILT-IN GREEN SCHKEM 


CHOPLÍFI&R 
DATA2O0 Z80 Vviukur AK 
DUAL DRIVES SPECIAL $2999.95 
pidii s Ch EN AVAILA 


TAXAN RGB VISIOM T 

TAXAN RGB VISION III 

ZENITH 12" GREEN 

ZENITH AGA COLOR MONITOR 
AMBER MONITOR 


USI 14" LO-RES COLOR 289.25 


MODEMS 


ANCHOR MARK I (RS-2312) 
ANCHOR MARK II {ATARI} 
ANCHOR MARK ILLI (T199/4A) 
ANCHOR MARK V (OSBORNE) 
ANCHOR MARK VI [LBM PC! 
ANCHOR MARK VII (R5-232] 
HOVATION J-CAT 

HOVATION 212 AUTO CAT 
SMART-AT 212 {1200 SAUD} 
SMARTMODEM 300 BAUD 
SMARTMODEM 1200 BAUD 
SMARTMOOEM 1200B - IAM 


79.95 
79.95 
99.95 
94.25 
189.95 
PRAE: 
104.95 
519.95 
429.95 
194.95 
499.95 
449.35 


DATASETIb WECORDER 
R OUR LOM PRICE 


PUKT APLULALYSE 
FHOCA.ER 27.95 
Won ACCOUNT RN. “59 195 
FRANKLIN ACK {000 W/COLOM LOWI I 
DISKR'TTKE 


He MODEM 

JANRGHEAKER 
JUMI 

ELEPHANT DISKETTES ap 16.95 

ELEPHANT DISKETTES SS/DD 19.95 


MAK 
GRÍDRINNER 
PHAKOH'S CURSE 
HRESNON 

ELEPHANT DISXETIES DS/DO 25.95 


SCHIFT 64 


VANILLA PILUT 
viC/64 SWITCH 


9.95 


4.3% 
PRIMTRRS AVAILABLE 119495 


We will try to meet or beat any advertised price! 
CALL US... WE CAN HELP! 1-800-222-2602 


For technical assistance, order status and California calls (619) 765-0239 
Apple Country, Ltd., P.O. Box 1099, 2602 Washington St., Julian, Calif. 92036 


Terms: We accept American Express. No extra charge for Visa/MasterCard, Cashier's Check. 
personal check (allow 2 weeks to clear) Shipping & Handling: 596 ($5 min.); APO FPO Alaska 
Hawaii & Monitors 5% (510 min.) Foreign orders 1596 ($15 min.) All items are new with 
manufacturer's warranty. Prices are subject to availability & change without notice. Purchase order 
must include check, California residents add 6% sales tax Send $1 (good toward first purchase) for © 
new fall catalog. 


Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry | 


and is a California corporation not affiliated with Apple Computer Inc. Apple is a trademark of Apple Computer inc. 


IBM dp FO 
PC-LINK 

DEC VT100° TERMINAL 
EMULATOR 


è A full fasturad DEC VT10O* terminal 
emuialor on (BM PC/XT. 


e Transfer text flies betwaen host and IBM 
PC/XT. 


© Very easy lo usa. Complele user 
documentation. 


9 Tousa PC-LINK program, tha PC needs to 
have at least one disk drive, IGM OOS 

IBM monochrome or color dieplay, 8 

R8232 port, telephone modem or direct 
connect. 


è Support baud rate up io 1200 baud. 


€ $60.00 + $5.00 lor shipping & handing. 
SCREENWARE CORPORATION 
P.O. BOX 3862 
NASHUA, NH 03061-3662 


Tel. 603-888-4074 3 
Rz Tee Horum e 


-———- Mà 4 


Circia 504 on inquiry card. 


PIAS 


of looking for reliable 
Source of Supply? 


RUNDOWN 


from Looking??? 


Call Bob Kelly Now. .. 

Kelly Computer Suppiles 

1811 Carl Si. * Si, Paul, MN 55113 
Toll Free .. . 800 - 447 - 2829 

MN Res. Call Collect. . .612/644-9030 


MEMOREX - DISKETTES 


Gircla 352 on Inquiry card. 


All talama coniígured, aseembyied and tested. 
Full savvice caaiar 


SYSTEM 816/A ........$42060. 
128K, Retail 55495 


SYSTEM 616/B........$5150. 


256K, Retail $8995 


SYSTEM 816/C ........ $6660. 
384K, MP/M B-18, Relail 58995 


MORROW MICRO DECISION" 
MDI $843. MD2 3114B. MDGS3 $1870 
Hermina! $500 additional) 


Cal! for deep discounts on boards/drives. 
Located in Northern Virginia 


-DNETCO 


CL JN NID InEX- al 


(703) 880-3312 
| Authorized CompuPro and Morrow Dasier. 


Circle 333 on Inquiry card. 


The Statistician 


CPM IBM-PC 
TRS-DOS XENIX 


Beckward Elimination 
' Time Senes Analysis 
* Descriptiva Statistics 
' TYransiormalions 


Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 


Charleston, SC 29402 
VISA-M/C. Accaptad 


p A EA , 


KEEP DIRT OFF 
With Custom Fit Covers 
Not baggy generic covers. U.S. produci, 
highest quality Choice of colors, with 


company logo, plain, or decorator styles, 
Sewn lor all personal, business com- 


puters & equip. Prices sian al $13.95 


Derc Write ar call 


for brochure today? 
Miami Vahey T VEA 
Satvi i | 


ces Corp 


P.Q. Box 24449 Dept. Dayton, Ohio 45424 = 
ae oo 


Circle 139 on inquiry card. 


THE BURNER 1/0 
S100/IEEE 696 


Hes a compitie EPROM programmar, veo sena poris 
ane piralla VO pori wih handehahing and mamory 
margen 
Programmer lestures: = Programs 2704, 2706, 2505. 
2758. 2716, 2596, TMS27 18. 2732 2732A PBa = CP 
compalibie sollware aupptied in EPROM thal can be 
enaHy written on a Diskette EPROM selection is done 
with soltware Does nat ule programming modules 
* Programmer is totally VO mapped = Programming 
&ockel i4 zaro inserlion Iorce type + Programming 
vollages generated on board 
VO Feahires: = 2 fully insependent AS-232 sana 
poria 9 Baud rae GenerMOrs are independenily 
Programmable 'romógio 19200 baud * Independents 
Bit gpu mpuiand slalus Inga a 4direct sense ties 
Memory management features: © Controls addraas 
lines AT1H-A23 +% th disabled with standard AOSA* 
signat 
Opliens: * Compure board with programmer. O and 
mamary managéimun $154 95 = Programmer anly., 
5219 95 » (’Oaonty (28 * 7118219 95 e Prog andT/O. 
$329 95 » Memory managemimi only $109 95 
Wimpy managemeni may be added Io programmer 

OQ far $25 00. Ati combirabons are a£semoled and 
fished. Dei E Slock Shipping UPS surface $3 00 
i m [Lt BS Lh 

EXTENDED PROCESSING 
ABB Wpocdiereek Lane, San Jose,Ca 95117 
(40H) 249.4248 


Circle 180 on inquiry card. 


Foch packed el roues en ortengare variety 5! 
LDL T pure 

in Bb COTVLAPCOSES | mei COBSET Y 
packat Ook exdodos. 


‘Duress TIONAL « CATA RABE » 
» DRAPHICS » 


+ EDUCA 
UTILITIES « BEIENCE « MUSIC 
Library Desks d, M ant HE anm mied capes Dericitan 


ek ore 

+ GAMES « UTILITIES « URADHICR * (NTEGER + 
BCIENCE & TECHNOLOGY. Each packed dish ia 
menilabla for only $390.85 sach. 


WHY PAY MORE? 
Detec dest. Irem ove ad arc Save up te 8150. By 
Ltrary Desks ), $ and B mmi 


For Orders Oniy Call rhaw 
TOLL FREE: 4 7-086 
Florida: 1-309- 907-B805 


Competing iut A Re dm € Ert arii Praveen Ace ffor 31 Paine) 


Ep 


= 
D 


150 na 


n 


MasueC med VISA nr UPS CASH COD 
Factory New. Prima Parts 
MICROPROCESSORS UNLIMITED 
24 000 Sout Pears Aya. 


BEGGS OM tear 
(918) 2857-4981 
re a a menge C Ro vultum Iti. ere mpat Jupe) d 


Wied APTE (QA CP ICD DC E de^ Pupils dedii noe! dram c aria D" an bi 
UMEN QUADRO 


Clrcia 301 on Inquiry card. 


HAVE YOU TRIED THE 


DYSAN? 
| QUALITY 
DIFFERENCE? 


5%" PRICE/10 


104/1 1 SIDE/SGL DENS. 
104/1D + SIDE/DBL DENS 
104/20 2 SIDES/DBL DENS . .. 
204/10 1 SIDE/QUAD 96 TI , 
204/20 2 SIDES/QUAD 96 TR, 


g” 
3740/1 1 SIDE/SGL DENS.. 
5780/10 1 SNDE/D8L DENS. . 


Call or write for our discount catalog. 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave., 5t. Clair Shores, Mi 48081 
Phone: (319 777-7780 
THE DYSAN DISKETTE STANDARD 
AT AM AFFORDABLE PRICE 


Circle 266 an inquiry card. 


| Our Customers Agree. 


a word from ^ 
~ a customer ... ae 


& TR = 
f Ras UE aa d 
Autem TEN Lali. 
at Meals fant dial 
TELLI 


rhn fore 


OLE 


ese Iu 


ü L| 
(G— 
X MAURO cm 


- c = p" TP 27 M 
Oh tad a TU. MRE Ww» Nr rM M ee ana "ORE E X ^ amie UM Bui NS Mi 
"Ly = ienn Q ahei M. 3 E75 33. AM Se 
-o annhe — dires, 5c HERRE - af Seis, “ARASH, — TERRE me: 


+ PROVEN PRODUCTS « SYSTEM DESIGN HELP 
e BENCH TESTING AND CONFIGURING 
s TECHNICAL SUPPORT STAFF « SERVICE AFTER SALE: 
800-854-7635 TECHNICAL SERVICE SUPPORT 
We will pay the freight — both ways — for repair 
on verifiad retums within 30 days of sale. 


| S TERMS AND CONDITIONS pe^ 


3 

GUARANTEE » 
/ 

| 


Pnoes change daily Coll for current pricing & availability Prices d 

(E, based on prepaid cash orders Weaccepl cashiers checks money HAH 
S5 oers. bank wires, or personal checks (10 days to clear) COD — == 

|. standard chorges plus 2% handling for orders oulside Califomia. 

| . MasterCord & VISA — 5% handling. Callfomia resdents add state & wia 

MB local sales fox rae 


CALL US TOLL-FREE: 


800-854-7635 


IN CALIFORNIA CALL: 


(619) 562-7574 


sono oma, 


Our Prices Will Get Your Attention. 
Our Service Will Keep It. 


NEW ITEM! Checks and 
Forms For Your Software. 
pes Lori: 1-800-421-1746 


We carry: NORTH STAR» ZENITH = 
MORROW e EAGLE » COLUMBIA * 
TELEVIDEO « C-ITOH » TOSHIBA « 
DIABLO » SILVER REED » NEC 3500 & 
7700 SERIES « STAR MICRONICS » 
MANNESMANN TALLY « AND MORE... 


qsormar Qe 


FOR FOLLOWING SYSTEMS: 

Altos CP/M 5%" - Appie DOS& CP/M - Atarl» CP/M- 
84 Display Wiiter - Cromemco CP/M 5%” . DEC YT- 
180 CP/M 51° - Eagle CP/M 5%" : Heath 2-90 CP/M 
5" - IBM PC CP/M 86 - IBM PC DOS -+ NEC CP/M 
54" - Northstar Advantage & Horizon CP/M Sw" - 
Osbome CP/M 5” - Otona CP/M 5%” » Software 
for 8086 Computers » Standard CP/M 8" . T25-80 
Cosette Models iå ill . 15-80 Diskette Models 1& III 
+ TRS-8O Model Il CP/M + Talevideo CP/M B" . 
Vic 20 » Xerox 820 CP/M 56” + Call for Current Pricing 


1 HARDWARE 


PRODUCTS AND PRICING EXAMPLES: 

TELEVIDEO SYSTEMS: TS-802 Single User Com- 
puter $2432 « TS-604 Multiuser Systern $5050 - 910 
Plus Temninal $573 - 950 Terminal $924 : ZENITH: 


ZTX-1 Auto Dial Personol Terminal $344 - 2-29 Term- 


inal $683 - OKIDATA: CK-82A with Tractor Feed 
$486 - Okigraph | for B24 & 83A $45 + 2K Buffer/Ser- 


lal BO $449 . OK Microline 83A $743 - MANNES- 
MAN TALLY: MT1&00's Seria! & Paratel $4444 . 
NOVATION: J-CAT Modem $440 . ORANGE 


These onces prepared 7/83 
Prices chonge daily — — —— 
call for current pricing 
ond shipping charges 


X 


a 
EE AUTOMATED EQUIPMENT, INC. 
E 8775 Olive Lane. Suites! & J e Santee. CA 92071 


BYTE September 19233 — 613 


NEW ELIZA FORMATS! 


ATLAETI A FILL HER EME Se TET oi they wrp ELITA orogens i 
FARK PRAET To rum On You? miciocamputen 


Cipier ad ALT ji MICI, EL NA has barma Poe wari mod cahat ai? 
Est col mpl GETON OER ELIZA d a mon-deacive 
aug EPOE qucti Saar aa vou tyes d rm oral Een 
respons anth fur cry SSeS Ge eon — gru] har (prp aen 
utm aure! y apprognayrar 
pe sy lb funi of b large ainin, ELIA hut neers belg tee 
qaAgbie i> penne compuler oper decent! mn aiit abspped oye 
ee 


Printer Cables 


— Parallel — 
ALTOS 
y ATTACHE 
&35 ATARI 
CENTRONICS 
COLUMBIA 


su REE MOE X 
“MP Ping MAPPA gu 


ae 

a 

q3590 Tia 535.9, 
— SERIAL — 


ATTACHE COM, 
R5232 (IDB25P1 
(9 conductor 1-8, 20) 


WORSWICK INDUSTRIES 
4030 Wabaska Dr. 
San Diego, CA 92107 
619-222-3366 


“tA Results Abi irs Sales Dus 4&7 4.0 


THE INFLATION FIGHTERSI 
4116 230 8/492.50 100+ (OS as. 
4115 ZOOns 8/08 10,00 100» 51,05 vu. 
«118 150na Bl E150 100+ 81.25 an. 
4016 120 Dri 14,50 100+ 61.30 es. 
ALIS 120na 87818,9509 100 e 81.50 ex. 
2114. Wira &/810.90 
ZI 14L 2000 Ai 12.00 
*41 64 200a 14.85 wd. 
"$184 150ns $3.10 en, 
"6118 1 nn $4.00 en. 

"& I8 2000s 321.85 en. 

“GLIGLP on 64.75 an. 

"1781 Dik Conte 620.00 

1713 Dan Coctenter 817,50 

OOA, ZB5UACTC, 280A FID 3,00 en. 
4425 


Hoe DROP Td TOES ind mra ine PULL cae ns 
peal En pple 

el omy $73. Ang a vou pap AD AA a aA DAGA A wich 
har (o in manak. me rdi Andy the Loragiate BOURGE PROGRAM ler 
wordy $20 adód 


Chr yov crspy nit EL) A Inc and ung cee GEL vepneder hou i 
mnt viu Mikr Stiregnne sey “Olay Ing 260 Whe fs com 
Carer IA yout Com üCbabiby GO" 
PLLPÀ rl AMAN ful c [INC THE POL FOAMATS. 
$ Sh anu mnedtitepah $ Pun Sg ar Bh 
125 for Prouucan Vermon- $45 te Apgnatesi Anette Erin 
9 59 weh dus int tha B48 KM Perrone! Compute 
135 lor Fretycimi Ver wor 665 or HB One. BASIC Buca ve an 
P | TEA Onia ke Aa Dimmi i 
lor Protected Verson — $46 o C46 BANC Reurce Vernon 
a sured Hach ane enya tor idi OFM based Gunrpulen 
XS it ELIZA COM — pig vett kherotoh GASIC-40 Source 
A da acti disk tos vacet Eyal banad compulars oec; compulit) 
T2 inr ELIA COM — 345 h deg waaay bees 
Pies add K? OO thepping and hanc bo al decent 
ation retis piano 300 T ebd bos) 
ARTIFICIAL INTELLIGENCE RESEARCH GROUP | 
Bat Morh La doia deeem Dont. E 


JE - «Ej Lim CA 80048 
VT$A mro UT» 65-2714 co 
kG, A aed OF ee 


2114.1 3v 350m 804.25 wa. 95.00 uà. 
2718 $9 450m 93.00 ga. 
*2732 5v 450m 63.85 ta. 
*2532 5Y 4*$90na 64.23 ps, 
“2764 3V DOn 28 pie 15.00 ea, 
"2764 JV 24 pin CALL 
* 256A SY CALL 
"5087 CALL 
48000 


Alkn op ta J ete. fo personal checks ic clear Planer include 
mufler, Peets suabpect lp cnt wUd noting. Shinning 5 
fai $3.30. FOB Bettevur. WA. hus al eks. Waah 
reside. aki 6.5% Saes Ten. 
CHIPS & DALE 1-206-451-9770 
10655 N.E. 4th St., Suite 400 
Bellevue, WA 98004 


Circle 491 on inquiry card. Circle 37 on inquiry card. Circle 68 on inquity card. 


1” ANNIVERSARY | | 
CHRISTMAS SPECIAL $$ Printers $$ 


* DRAWING FOR A FREE x $$ WE WILLNOTBEUNDERSOLDSS 


Special Sale 


Communications Pak 
Hayes Smarimadem 390/1200 ..........- $499 


ARDEN ED Hayss Micromadem Il k-6e TTT ere eet ewes 279 | 
G n EN Appia CM tf, PETITE ILLICIT TEC LIT eT TT er rer 262 | 


J Cat, PRR Ess SH bas dae ca en A Rmi 
13147 Cedar Gtreet uud Er "rant p^ 
Westminster CA 92683 eee b heer hoe 
MAIL ORDERS ONLY Anchor Mark Vil iut 139 


714-894-9528 DISK DRIVES 


24 Houte « 7 Days Rana 000 S ERR SONIS ce PERSE. 289 


Fane Elta JET PPOP HME PR epee | FER eR TTS 405 
Hayes Smartmodem Rana Elita Me -— eee hea lasted bbaean 2 4 576 


1200 BD RS 232 $479. Rana Controtiar w/driv& .. aasien o 75 
Apple Aca Maia (1 yt War)... r-re rer 230 
_Silm Teac 6%" (1 : yt. wart 
THE COMPUTER STORE 
Dapt. 345 
3941-B South Bristol St. 
Santa Ana, CÀ 82704 


FOR DETAILS & OUR FREE PRICE LIST 714-261-1383 


CY232 NETWORK CONTROLLER 
AND PARALLEL-SERIAL INTERFACE 
| will nobpert any e 2 CRT of cornputer 
to any parallel TTL VO pon 
and works e UM c or 
nup en p ports 
, in several network 


.* 
Cybernetic Micro Systems 
PO te tas, Son Conger, CA HNG 
PON Re i Tete (PA TAN atha Lybar 


Circle 122 on Inquiry card. Circle 189 on inquiry card, Circle 102 on inquiry card. 


J. ScreenWiz 
FULL SCREEN CONTROL 


An asaambier subprogram you call from your 

pr Tum là handle screen inputioutput as 

BM mailniramea do. 

Deine full screen format — 

oulside your program, and call Screen Wie Io 

retrieve the lormals, and do all (he HO for you. 

» One command in L te ne s full screan 

| * Use ai! of your CRT wdeo attributes 

a Dellne up io 24 tunction keys 

e Delne templates fot display and inpul. 

* Validale Input while keying. Insert and 
dalsie characisrs Io corrach tieids 

* Tab liatds lorward and backward 

* Draw figures using vertical lield displays 

* Saye memory as only one format needs Io 
be in memory at one tme. Make the 
constants to display virlual, and Ihay don'l 
usa any memory Sl all. 

è Bulld hetp screans. Call Iham wilh ona 
lunation hey ihan ralum to ay you were. 

Avaliable naw for mos! pop 

od | IBM PC and CAT 


EPSON 


DISKETTES CARTRIDCES 


MX 70/80 


BASF Diskettes at compe- $5.25 sa. 
titive price. Call TOLL FREE $ 60.*5/oo: 
(800) 235-4137 For prices and ~~ 
information. Visa and Master MX 100 


d > | 
Card accepted EPSON' $ 9.95., 


MX100-ZIP $108."*/ a 
PACKIRELOAD 


f 56.50 en 
~PACIFIC $72.259/55: 
EXCHANGES PLUS OTHER MAJOR BRAND NAMES 
LUKI Frol} Bled AVAILABLE 
San Luis Obispo CA DWIGHT COMPANY, INC. 
934i) un Cal call 15555 Nortniand Orive 
(M5) 541-0037 1 Suite 804 west 
Southfield, MI 48075 
(313) 569-3218 


COBOL ple CPIM 
pe ala Shipping 


Source code included 
Daslar Inquirlas welcome 


INTERDATR systems inc. 


42 Elindale, Toronta, Ont. Canada MZJ TES ea il | 
(418) 497-8675 (call colaci to order} Am, Express 


Circla 232 on Inquiry card. Circle 341 an inquiry card. Circle 158 on Inquiry card, 


Prices the Competition Cant Touch 
IBM Specials — [BM Personal Computer Monitors 


Advanced Operating Syatems Amdek 

Tha Programma... osos ses o BID | E. — — T ‘= 
Appi Cogo pm m ewanrtkt+-~+ 
Appian mr ree -' Sa Calor IV (RGB Analog inpul)....... $1029 
Ashton-Tate —— USI 

dBase II (CP/MBE). AER ETE T E . 4419 —— _ Amber Monltot .ecccuena sonner .$ 148 
dBasa {ME DOS}. -,-4.--- 1-02 -1+- M18 Icom Leading Edge 

Continental Software E Gorilla Hi-Has 12". .,....-. -t --8 Bh 
The Homs Accountant Plus,,, ,.. . B 95 

yh etn vp indi T | Quadram 
Computer Sotware chrome 
Technology Quad , 
WomPC oe cee teen =p nee n ll @ * Hi-Res RGB Monitor 
Davidson & Associates & Non-Glare Screen 

Speed Baader ....... a TETTEN TY: i 

Datamosi se 690 x 240 Resolution 


Rani Estate invesimant Program. — .$ 79 


WmeOn -p een eense col a 320 KB floppy disk drives, $ 2 8 39 $549 


Comorehensive Software color controller graphics card, 


PCTuOC o eoe o8 55 monochrome monitor F eripherals 


Eagle Software 


. Krah Jaystick ..... uses. vmm + n 45 

Honey Oscisiont i. - 78 y * Specials of the Month * * ois 
Qwa B tác TITTETTTITTTPTPPDPEL 

Raal Estale Analyzer li . . be 518 Verbatim Disks (S/D wiLlbrary Case) $3 ee | . $27 Microsoft 644% Ramcard ie aaraa e MA 


Tax Preparer 1983 . --« -$159 Boxof Maxell Disks(DID) ........... o enr m rre 39 c then atm — —À 
Flip n' Sort Diskette Box with Lock W Eo B U RB oW b 9 "o B ÀoHB B à 343 do p» uw a $18.50 ayes Tu , "m hi" and 
i marimodem 1200 ....,.. 24.5499 
— ago E . p290 Elephant Disks Single Side/Double Density, ee . 324 “and aura b ees 2309 
ius Quadboard 258K Installed ..... -—-T— ssec o2as22sv^ $999 — HayssSmartcomii Terminai Pk, — ..$ 72 
Easy File.  ., a.a. sso, 8239 Quad 512 + {672K Installed) ........ sse meee eee tee $588 Ds E 
Easy Weiler I! Bad e 5 erk vd $209 Mark VI Modem * & ee 5 a E r a 22552 ICD IBM Interlace Card ,,, , T" 
pbi $9 AST Megaplus Il (256K Installed) ..............266. +++. $539  Versowriter Graphics Tablel .. ,, 5238 
AccountaPayabla. . .. . ... $330 Lemon Surge Protector. ......... cece ress secon eee e s $99 2 
Generali Ledger ..... ... ~. ..5389 Orange Surge Protector ......... Pe ee er | Printers 
Financial Management Series... .. 589 Corona Desktop Computer 2/320K Drives/128K . ............. $2995 NEC 
Micro Lab Corona Desktop Computer 1/320 Floppy-1/10MG ........... $4795 uecaggaa a annaS 
The Tax Manager.» ., 3159 Corona Desklop Portable Computer 2/320 Drives-128K .......$2795 NECa530.,.. napi a.e co 51599 
THE nm „ag Corona Portable Computer 2/320 Drives-10MG ..............$4205 NEGTD s. . -.... - $25 
Maimerge .. NI NEC3S80... .. ... .. — ... S1899 
Spellatar ,. TERI Diablo 
Inlostau .  . ,..9208 
Reportsiar .. à ,. S208 Diablo 820A (25CP&) ..... . S$ | 
Business Systems Diablo 630KSA (40CPS) re a 52428 
Answer . $158 Epson 
PBL Corporation DI X ———— .& 500 
Personal Investor .§ 85 FX100FT |... | , .. $ ?89 
Peachtree 
Ganeta! Ledger , ., . 18329 Smith Corona å 
aan a T 2 M TP- Parallel herip è t S 99 
ounisPayable ... .. — ..... 
PeachPakIGUARJAP) . ,. . .8389 eh ^ $ 419 
Software Publishing MLB3A $ 549 
PFS Aapon ine . suos e$ 89 MLBAP 5 979 
PFS File.. s ijitu on va y 5$ 59 ML845 1 51089 
Digital Research ML92 ET 
Concurrent CPIM BB... a.a., , .$200 MOD. os, z | $ 888 
C Basic BS. Tn "— V ios 
ce dile Ue MEA ' B25 | Micropram80. ... .. .... $549 
- Pism132 ., ....... ... S199 
Puer utm caso — 1095 E. Twain, Park Place— Upper Level (with Sheatleed & Graphics) 
Prism 1323 6 .. ie 51588 
ones RW... wd (702) 796-0206, Las Vegas, Nevada 89108 blica du ie 
Select Call Toll Free Prism to IBM Came.. .,,  .....$% 48 


SHeci Word Processing System ,..- $299 


Soltword Systems 1-800-634-6766 c —— 


FiQStarwer . ... —— wk oe. $1199 

Sorcim/lSA Order Line Only FiüPrintmaster .. —.. $1599 
Supercalc —, 2o eo am AO 
Supéerwil,.. 2. s .. $239 Information & Order Inquiries (702) 369-5523 Mannesmann Tally 
m t , - s. pet a» -3125 Mon.-Fri. B T to s P.M., Sat. 8 A. * to & P.M. T vod Li LI irt 
Southeastern Dealers inquiries invite i ende 
Data Capture 3 TT .$ 75 T ndun d MT 1805 (Sarah .,........ ce au a 51559 
VI 
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Cicle 97 on inquiry card. BYTE September 1983 615 


pu 
Cables 
EIA RS 232-C 


Quality cablas with immediate 
delivery and low prices. 


Bargain 
Boards " 


Best (Genes around on 


SAGE IV computara use the 88000 CPU, 
come with UCSC p-Sysrem, PASCAL, Macro 
Assembler, Mulp-user system, Word proc- 
essor, Spreacdsheat. | year warranty, 
Availabe SAGE configurations includs 

1 640K floppy & 256K RAM $3120 
2 640K floppies & 256K RAM $3760 
1 floppy, 266K RAM, Gmb Hard disk $5B40 
1 ftoppy, 1mb RAM, 18mb Hard disk $8000 
As soltwara developers and suthonzed 
SAGE desiers we nlfer customer support 


$12.00 + .1B/ft. 

12.50 + .27 /ft. 

13.50 + 33/ft. 

14,76 + 44/ft 

17.00 + 55/ft 
Spacity. Male or female connactors, length of 
cable and pins lo ba connected. OEM 8 quaniity 
discounts avaliable to qualified cusiomara. On 
prepaid orders add $5.00 for shupping/handiing 
We also supply connector parte, bulk 
cable, IBM, — &Centronic 

cables. 


Communication 
Cable Company 


318 Louella Ave. Wayne, PA 18087. 
215-964-9404 


[Gepuere | 


Fé boards. 


inclusa $4.00 pa; beard lor ahipping and handing. 


6331 Fairmount Ave. #701 
E! Cerrito, Ca, 94530 
(415) 524-8352 


Gg ig 6 (ESRD Hides Of PEE Ead reek 


MARITIME SOFTWARE 
ASSOCIATES 


(503) 929.2552 
6660 Reservoir Road Corvallis, OR 97333 


Circle 275 on inquiry card. Circle 78 on inquiry card. 


IBM PC, APPLE, etc... EB 57" DISK DRIVES 


SHARING AND SWITCHING PROBLEMS? TANDON 
GILTRONIX HAS THE SOLUTION! 


Electronic 


$179% 
Free Shppang 


a infinite circuits on multiple passes 
a Worst case, seraitivity analyma 


Qüerm ot 
Dol Marx Leier Quality — Other Penpheral iam b eed Free 
-800-531 (Qutsate Of Texas) 
— - AUTOMATIC UNITS 
7-5 Por OF 2-7 Parts (512) 250-1523 in Texas} + CP/M $150.00 
Selecio- conch Aulo-Swritch "y Wa ape Ship Ai em dee Working Day, * Now available for MSDOS (IBM PC) $150.00 


Seman (RS 2321/Paraliel (Ceniromes) E Marcus è VISA a» Ouch Ta Labs 
x COST ADD-ONS FROM THE MAIN faxas Residents Add 5% Sues Tax tum 
P.O. Box 722 


ia ies oF ae =È s WF 
=< =Compufidd 
3780 Fabian Way Pao ANg CA 94300 13010 Research Blvd., Sulle 101 (203) 426-2184 
(415) 493-1 = | / Austin, Texas 78750 ni 


Circla 194 on Inquiry card. Circle B4 on Inquiry card. Circle 432 on inquiry card. 


U.S. Robotics Modems 
300 / 1200 baud Auto dial / Aulo Answer 


New ~ Password $374 
New - Counter (for Osbome) $414 
New - S100 (for S100 Systems) $374 
Auto Dial 212A $469 
Tapat Communcauons Sotwae $ 69 


Morrow Micro Decision 


includes GAK Ram, Z80A, CP/M, Worndstar 
Checker, Logeaic, Bave, 
MicroSoft! Basic. 


| TeleCCOMM " ~A Complets Varsatüe, Usur-friendly & 
TetecommunicMihg 


Floppy Disks 


Ael oeit 
Dehn you didi yout arch d fice, screreeters normia 
e Lay win d bac Greed fate ere de Cartionidda Llbufeng de. 


BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program C.O D's accepted 
VeinPOR Pros Comming Dum. Comarca Omer TOLL FREE (800) 652-8168 
8 bom . - in California (213) 706-1626 
Tolet IST" — Maarg Lim Papom Pra Cate Price BTE ze 


MD1 200K disk drive 5889 
MD? 2- 200K disk drives 

wrih Pursona) Pent Qais Basa Manages $1189 
MO3 2- 364K double sided drives 

nth Personal Pear and Ouest Bookeepang $1589 


* $3.00 Long Distance Phone call credit wth Purchase ° 
XL Systems 

A division ol Data Information Systems, inc 

967 Eas! 4800 South Suite 4C 


Sali Lake Cily. Utah 84117 
| (801) 255-454 


t | US. EXCHANGE 
pomme meri een mea EXCHANGE | 5015 Kanan Ro 
(301) 25) 0002 | : ) Agoura Hilis CA 81301 


Circle 226 on inquiry card. Circle 4&3 on inquiry card. Circla 128 on Inquiry card. 


| 


RA i INTERNATIONAL INC. 


a 
y S 
DEPT B * 17603 CRENSHAW BOULEVARD * HAWTHOANE CALIFORNIA 59250 9 4213) 973-1921 


i i TM 
m E TM AUTOTERM Y 
m pPinecorm™ BREAK THRU! socoLumNcann — We us 
= No more copyright problems!! 10096 Apple II Compatible! " 
e 40/80 column auto-selectable 
a j Features: ® with NORMAL/REVERSE and 
a ®Upper/lower case eFull size key- HIGHLIGHT functions 
- E AE i -— i e capable to run PASCAL & CP/M 
aa] function keys ©48K RAM user memories SHIFT functionies typewriter 
m can expand to 192K e2W Audio AMP with 


volume control eHigh resolution color 
' display with graphics *110/220V 5 AMP 
switching power supply Guarantee to run 
on CP/M eFully assembled and tested 


DIRECT SALE 


Madel: 80CTIE 


*THIS CARD JS NOT 
MADE BY 
APPLE COMPUTER 


ANTI-STATIC PLASTIC 
MINI-FLOPPY DISK 


EPROM STORAGE CASE 
PROGRAMER CARD AP-64e Holds up to 75 5%” diskettes 
a Program any 2716, 2732 or 2764 EPROMS with 4 dividers 
| € Plug to any slot of your apple" computer. zw smoke clear on top 
i * No extra equipment needed, completely reliable with light brown bottom 
l ! nep ———— MODEL : MINI-FILE 
IOns. 1995 E 
[| € Automatic verify. $1995 EACH 
[| è Errors indicated on screen. 
[| 9 Burning voltage adjustable, 
H € Dip switch for different EPROMS 
€ No jumpers required. 
[| e Firmware included, at m 
- pecial price ^ 
ü $445.00 
|. 
& 


HEAVY DUTY JOYSTICK 
FOR APPLE* OR PINECOM COMPUTERS 
Metal case with 2 fire buttons, 360 degree 
cursor control, auto centering and two fine 


THE MiCRO-II 
The Apple look-alike 


trimer and compatible computer, 
MODEL: THE COMPATIBLE Il 48K RAM on board with numeric key pad, 
$34.95 upperflower case keyboard 


SORRY! ROM SET IS NOT INCLUDED! 
‘Apple I & Apple Ife are registered trademarks of Apple Computer, Inc, U.S.A. Circle 185 on Inquiry card. 


er: OUTSIDE CALIFORNIA i " | 
Bal PHONE ORDERS ONLY 1-800-672-8758 cALL TOLL FREE. BL—3 


e Apple is a regnitered trademark p! APPLE COMPUTERS, INC. 
gm PATTING ANO WANDU CHANGES Minimum Order $10.00 ! Call. Resldenis add 88% STORE HOURS 
— os “ad Sabet Tax. Phone Orders Accepted on VISA at MC MON-FRI — 10-7 
ONLY, NO C.O D.'s, Prices eubpeci to change 


Chita C arb. (irai Meee & C aratai 455 19« cdm — 1 E 
Tham noes 295 2^ sti bul AgHee. SAT 0 


| | | | 
-CLEELEELELLELLLEELELECELELELLELT- 


LSI C Compiler 
for 8080/Z80 


1S C compder is desined for programs with 
a small memory and a shorter CPU time, 
sir The nbyect cade is compact and is laster than 
leacing "C" Lompders (Eratosthenes. 13.4sec) 
w typedef, sialic, cast and inilializers ate avalatle 
$ The compiler and the generated cude rur 
under CP/M'^ but alic can be bumi inte 


PROMS 


Rational BASIC 
a basic mterpreter Tor ZBO CP/M 


TEDDY 
a ful screen editor for BOBO/ ZHU CP/M 
TETPET PE UTI Ee RT 


for pamphlet write: 
P.O. Box 568 STA. CRUZ 
CA, LSA 25057 


fiw banther mamali comdct 


LSI JAPAN CO., LTD. 


4-234 WOO AL TOEIC (USD P et (00) DI 2437 


Circle 264 on Inquiry card. 


ANALOG @ DIGITAL 
| DIGITAL @ ANALOG 
CONVERSION MODULES 

SOFTWARE 
GAIN CONTROL 
Custom beard ee 6 $100 — Um 
mirobás high and how apli — gain 
Past (gt a i i 


14-chaneal "XUL 


oe gain indinymantolmn 
Eto 15 bhe 

ted wy! 
sample and hold cmplifiar 


(pode ala La chin 


write or call us 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Sulle C-10 
Newbury Park, CA 91320 


{8051 498-3651 


Circle 61 on Inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. CO.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Bvd 


New Sunsibly-Priced Paper Tape Roader 


A new, smaller, leas expensive Stand-Alone 
Paper Tape Reader Model 605 reads al 150 
CPS, has a parallel TTL oulput and is bi- 
directional, i sopa on character, is com- 
pletely sell-contsined and has automatic 
taul-lape sensing. 

Tha new reader has 5 volt DC and 24 volt DC 
Oulpu! power available and an optional jn- 
ternal clock The desk-top model ts priced 
al $495 for one uni. a saving of about 25% 
ot the price of the larger Mode! 612, 
Contact Louis Doshay, Addmaster Corpora- 
tion, 416 Junipero Serra Drive, San Gabriel 
91776; islephone (213) 285-1121 


Circle 11 on inquiry card. 


HEXADECIMAL DESK CLOCK 


Solid mahogany "enn represents the 
time in hase sixteen. Features include: 
handrubbed finish, gotd tone characters 
and hands, and a quartz movement 
accurate to within 10 seconds per month. 
Clock measures 42 in. square, can 

be hung (bracket Included), and runs tor 
over 1 year on a standard AA battery. 

An atiractive addilion to the work area ol 
any computer professional or hobbyist. 


Only $18.95 plus $1.50 shipping & handling. 


PA rasidenis add 6% salat tar 
Please allgw 3-5 weeks tor ian 
Send check or manny order to. 


OTGLT IME 


P.O. Box 403, Ambler, PA 19002 


Circle 150 on inquiry card. 


EXPAND Y YOURS SYSTE EM 
WITH THIS SINGLE 
PC. BOARD 

* Color Graphics 
w/ 32 Sprites 
14K Rom 

« 6 Tone Music Stereo 
Dual Noise Gen. 
With 4 1/0 Ports 


PC/FORTH" 


Complete FORTH program development systems 
for the IBM? Persono! Computer. Packoge: 
include interpreter/compiler with virlual memory 
management, lina editor, cuslom screen editor, 
assembler, decompiler, utilities, file and record 
occen modules, ond many demonsfration pro- 
grama 150 page user manual. .... $100.00 


Software floating point, intel 8087 wpport, color 
graphics extensions, and targat compiler ovoil- 
obla of oddihonal cot. 


Spacify PC-DOS or CP/M-B6* One disk drive 
ond 48 kbytes RAM required. Softwore supplied 
on 54 inch single sided soft yeclared double 


density diskaitas 
Laboratory Misrexyocema 
Siret 


4147 Beethoven 
ls Angeles, CA 70056 
(213) 306-7412 


ph is a pepe Glee of tetera ocn Mobos ia 
CRS = a peated smear) of epee feet teg 


Circle 264 on inquiry card. 


EPROM 
PROGRAMMER 


ATTENTION BIG BOARD USERS! 


[ WHY USE OUTDATED TECHNOLOGY? 


INSIGHT ENTERPRISES 
IS NOW DELIVERING A NEW 
STATE-OF-THE-ART CP/M Z80-A 
SINGLE BOARD COMPUTER 


On beard wapa © 1208 04 O premit FAM abd dE at KEATIC (vute mom 
arg) © Dil © LALI (ira Gui inferias) » Fappey disi CUAPONG CE T 
Fry Commie qi 51/4. 548354 varii porta t Ju) Citirenici 


EN pori »fapaptiba Gii ^ Walle BOM mq fhin HRY QRUBANCR + 
Ertpadad teach pafin » Potniàg Inalfar a Falle rfemugi PAren + ome 
we Eerik Gayton’ © Compar? Ira » (dall sche) 


[32 $299.00 


Box fio491 Visa & 
Son Drago. CA 92086 MasterCard 
(619] 267-7547 Accepted 


Sani uis Obispo, CA 
93401 In Cal call 
(800) 592-5935 or 
(805) 543-1037. 


$750.00 LPN pe iut MERE IT ibl Dr e 


Gt (arta) y Cose tion 
273 M Friamh iya afr CZ in Pret, Ch GOOR 1005) oh 
Geeky Dl] ETEA (gana eee 
MAPMACTUPNIE VELATIS Bf aA GMT PRIORE POR MEU 


Circle 341 on inquiry card, Circle 224 on inquiry card. 


Circle 380 on Inquiry card. 


IBM PC-COMPLETE SYSTEM— 

SPECIAL PRICE 

PC System includes 64K IBM PC with 320 KB Floppy 
Disk Drive, Controller, Color Graphics Card, Monitor 


 kOkR OB 4 9 S ko V BOR A A OX So 9 3 P 3 P P» Bod 3 ee erres znne nae ae $2490 
DISK DRIVES FOR IBM PC 

Tandon: 00-8 ....... «vene mu ORE .$240 
Shugart 455-2. ....... ————— — T 
Tbac 55-H "o4 É S 3 € cn 9 €é4 c ou won TNANUMNB W-9 -V^V t^ 8 Ses IPS LR 0 8 $255 
MONITORS 


NEC, DYNAX AMDEK awhüdéuesuuwuaa r WM E 
PRINCETON GRAPHICS SYSTEMS 


Hh Color... RE eee ,$490 
PRINTERS 

C-ITOH 

GX-100 ,. MESZ ,.5240 1550. a 4 +s++ $690 
oo ree a $460  F-10....... ..... $1290 
ums PPAR co $1690 
OKIDATA 

82A ... .. AT $440 À84A.............. $975 
SUA ....... ooo MENO OBA, s.. $575 
CoA PP EE E T $970 
BROTHER 

HR-1 Pei PRP ROR Ree eee Herr meme wenann ey os $750 
HR-18 PIE krrhb*twettií1tfts«soesust $9389? am 954H2252»4284V€ $570 


SMITH CORONA 
TP-] Ce V9*»»48 p ».U?54. ? WNóv9Wso«sà .§520 


STAR MICRONICS 


Gemini 10........ acsi E TOP. 
Gemini 18...........- TOR te: aad 540 
NEC 

SPINWRITER 

7710-1 ......,,.:.819580 F520,.,,. .. . . $1350 
VIR. e irn er, Me) sse $1350 
7720-1..., 11 eee 82400 3530 .. , .....,.§1550 
(te 9) | Ea. $2400 3550 ............ $1850 
7730-1...... 1:1:1: $1980  PC8023A . ......, $450 


"LII n can VP ERE" E Ea 


DAVONG 

LU "OM — Perd .$1450 
hi P -—-——— T— agaaa . 1650 
uoo -— ÁÁ— ——— T , .S2250 
MEMORY BOARDS 

TAVA CORP. 

TRUMPCARD 1 o 
AE ie eras oorr TERMES - 
TRUMPCARD 2 

512K RAM... eee Pe re re ee Oe $550 
AST 

IO Plus. Five function Card ........ iii isl: « 4 $199 


Combo Plus 4 function card. Fully pop. 256K, .$490 
Mega Plus. Fully pop. 512K.........5990 


QUADRAM 

Quad Card. Fully pap. 256K .......... ., ..$500 
BIG BLUE.................... TIS 2G 
HERCULES Graphics Card. .... 4 tenn oe S90 
MAYNARD SANDSTAR SERIES 

UOS, BI soa si eR reer .. $220 
Miliifüntilem Care... cca sm nnn $90 
Memory Card ,....... T M. $180 
Ad-On Memory Module ....... Pie « dL EG 
Parallel Port Module........ liess TP $70 
Serial Port Module .,. reses’ TUTO <a 
Clock Calendar Module ........... ons $270 


Game Adapter Module ,....... aa iue ess 950 
DEC RAINBOW 100 
Complete system 64K PC, Keyboard, Two Floppy Drives 


DS/DD, Monochrome Monitor .............. $2990 
APPLE II 4 

Compatible Computer with 48K Disk Drive, Controller, 
uu Monito nr -——— $990 
DISH DRIVE FOR APPLE 

Slimline, or Standard. ...,,... ee e $250 
PERSONAL ACCOUNTANT Software for vour 
Apple Ile and Apple I+. $190 
APPLE Ile 

Computer System, Controller, Two Disk Drives, 
Monitor..... Position, cee: Mh alf cos de $1890 


631 E. First 5t., Tustin, CA 92680 
PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


APPLE 1z a trademark ol Apple Computers, Ine, 
IRM ts a trademark of IBM Carp. 


(714) 838-9100 


Girele 574 on Inquiry card. 


BYTE September 1969. 619 


FP 15) 
Independent 


IPP-125 
ik acer ger 


NEW GENERATION OF 
INTELLIGENT PAL/EPROM 
PROGRAMMEAS - FOR THE 
NEW BAEED OF ENGINEERS 


| æ 20 ANDO 24 PIN PALs * 27 AND 
| es EPROMs * HOM EMULATION 


DIGITAL MEDIA 
3178 GIBRALTAR AVENUE 
COSTA MESA, CA 92625 

(710) 751-1373 


PIRED 


of looking for reliable 
Source of Supply? 


[QU NUDORZA 


from Looking??? 


Cali Bob Kelly Now. . . 

Kelly Computer Supplies 

1811 Carl St « St. Paul, MN 55113 
Toll Free . . . 800 - 447 - 2929 

MN Res. Call Collect. . .612/644-9030 


3M SCOTCH DISKETTES 


SMITH-CORONA TP-1 


Letter Quaity + Daisy Wheel Printer 


e Sere! Or 
Parsel nierlace 
« Microprocessor 


Order Toil Fran: 


Free Shipping $469 


1-800-531-5475 (Dude Of Texas) 
(512) 250-1523 gn Texas) 


a CompuR gà ca 


13010 Research Bivd., Suite 109 
Austin, Texas 78750 


Clecla 85 on inquiry card. 


THE CHURCH 


information Managemeni System 


DEALER INQUIRIES WELCOME 


ae Use Lown — pO Ba agyas 
Infommarion SysTens aod) 229-0081 


ner Befhsupp Dhaan, AB (IR Ue Lagi! Bette nr 
bee Gedewusie ef Dep bermetas dnce 


Aa: Double Your 
c B^ disk storage 
capacity without ndding a drive. 


Get twice as much from your HBS or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your 512" drives, for example, 
expands memory capacity from 256 
bytes to 612 bytes per sector. 

And it handles single and double- 
sided, single and dnuble-density, 8" and 
6%" drives — simultaneously. 


C.D A. Systeme inc. 


Controlled Data Rocording Systems Inc. 
T210 Cialrmont Mesa Blvd., San Diego, CA 92111 


1619) 560-1272 


Circle 68 on inquiry card. 


Floppy Disks 


& Printer Ribbons 


5015 Kanan Road 
i Agoura Hills, CA 
| & EXCHANGE | 91301 


Circia 464 on inquiry card. 


LC NETWORK 
LINE FILTER 


Model C-519-L1 EMI/RFI filter protects 
agalnst high energy transients. . .varistor 
clamps higher voltages lo safe 
levels... Max Rating: 15 A, 125 VAC, 


| 1875 Watts continuous duty. . .$97.50. 


J. W. MILLER 
DIVISION/Bell Industries 
19070 Reyes Ave., Rancho 
Dominguez, CA 90224 
(213) $37-5200 


Circle 307 on Inquiry card. 


DISKETTES 
3M Scotch BRAND 


AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 


ne GD cop accerteo 


DEALER INQUIRIES INVITED 


CALL TOLL FREE 
fi: 800 922-8193 


IN CALIFORNIA 
800 466-1068 


(ree Bertone feen 
Bon 605 
Past, CA $1320 


yer 


asa nd 
o9 AC 
"4160 ! 


Circi 120 on Inquiry card. 


TOLL-FREE 
ORDERING: 
800-222-8686 


FOR TECHNICAL SUPPORT/ 


SERVICE / IN ARIZONA: 
602-282-6299 


OF PRIME INTEREST 

Dur prime inlerest al CCT Is service and 
support We buid and sell hundreds ol 
Systems per year to the serious computer 
markel, We rigidly adhere Io our strict policy 
of ralable machines, and reliable people 
behind them. We fesl the CompuPro product 
line to be the state-of-the-art af the cam- 


puter industry, 


THE CCT EXCLUSIVE WARRANTY 


With any system we bulld, we provide, in 
writing, an unconditional 12 month direct 


warranty on the entire system, including 
mainirame, boards, drives, power sup- 

piles, cabling and peripherals! We offer 
guaranteed 24 hour in-house repair and/or 
replacement with jusi a toh-tree phone cati. 
We can offer this, since we ara 50 sura ol 


our level of quality and reliability. (t's greal | 


to know thai in ihe event of a problem, 
you're not ouf ol business walting on ser- 
vice lyumaround . We deliver! 

Our various OEM coniracts with alf the 
manufacturers of the components we in- 
lagrate, allow us this unprecedented fiex- 
ibility No factory 0.K.'s necessary — just 
gal it running — NOWI 


Wyse 100 lerminal 4 + MB. 
Mitsubishi B'' DSOD drives, ful or half 
height idi corer , 8409, 


Okidala82 . . $419/83 , $679 
84 . $1029/92. 3559/93 . $930 


Ashton-Tate dBASE II $459 
Hays Modem-$259 ^  Diablo620-$1029 


MORROW MICRO DECISION 


IN CCT 
STOCK! TESTED! 


10rive- $899 « 2Drive-$1249 
Morrow Terminal - $499 


Our in-house cabling Depariment has 
cables in stock for ali CompuPro boards, 


drives, power supplies, printers, ter- 
minals and modems. The highest quality 
— al reasonable prices. 

RS-232 Cable: $25 


TECH TIP CORNER 
"CompuPro CP/ M86 — Replace inal 
bothersome Contral-S with the space bar! 
lise DDT86, change location 144A from 13 
to 20 Haye fun — Pat... 


Clecla 121 on Inquiry card. 


Purchase your Hardware and Sollware directly from an OEM / Systems Integrator. Taka advantage of aur buying power! We 


| CP/M MP/M NOTE: Each copy wa furnish is CCT modified for the targat system. M-Drive/ H and hard disk drivers are furmished, 
| and the BIOS optimized for the fastest disk slep rate, as well as terminal and printer compatibility. 


CUSTOM COMPUTER 


C C TECHNOLOGY 


1 CRAFTSMAN COURT — BOX 4160 — SEDONA, ARIZONA 86340 


stock a full line ot Board Level Components, Software, and Peripherais. Call for your needs. We'll give you tha Lowes! 
Prices, and tha Technical Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nation: 
wide! The Nations's Custom Systems House lor Business, Education and Science. Call for a system quote 


PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 


CCT ANNOUNCES: cuzcutin-nouse examen 


« CUSTOM COMPUPRO SYSTEMS 
CCT-1 — ENTRY LEVEL S-100 BUSINESS SYSTEM 


Desk-20 Slot Mainframe CCT Dual 8"’ Mitsubishi 
DSDD Drive System - 2,4 Megabytes INTRODUCTORY PRICE: 
CP/M 80 - 2.2 LD/M - CCT Modified 
All Cabling, Complete CCT Assembly, 


$3,399 
Testing, and minimum 20 Hour Burn-in 


RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


Enclosure 2- 
CPU 8085788 - GMhz B0B5/8Mhz 8088 
Disk 1 - DMA Floppy Disk Controler 
RAM 17 - 84K Static RAM - 12 Mhz 
intartacer 4 - 3 Serlal/2 Parallel 1/0 


* * CCT-2 * * COMINGSOON * * WATCH THE FAST LANE FORA THIS ONE * + 
Designad for large users, complex programmers, and program intensive applications. 


THE FASTEST MICROCOMPUTER IN THE WORLD!! 
16 8it 10 Mmz + « M-Drive/ H « |/0 mapped on-the-bus terminal © Ullra-fast disk! 
Unreal speed — Leaves the rest of the world al the starting line 


We are the largest in the custom configuration of complete state-ol-the-ar! S-100 systems, ai package pricing, with Integralion, 
burn-in and programming. We custom build CompuPro systems / hard disk systems for business applications. Call for Com- 
puPro literature, CCT system configuralion data and technical information. 


COMPUPRO COMPONENTS 
LIMITED SPECIALS waT: Sysiom 816A- 14299. System 8108- $4999 System 61GC- $6458 Cak for other systems 
M-Drive CP/ M w/ RAM Purch-$49 © Disk 1w/CP/ M-$449 * M-Drive/ H-512K- $1296 
CPU 8085/88-$319 © CPU 8086/87-$579/10Mh2-$659 e  CPUBB8K-$519/10Mhz-$539 ^  CPU-2-$249 
Disk 1-$369 s Disk 2-$599 a Disk 2BE-CALL! E Disk 3-SOON! 

RAM 17(12MHZ)-$359 © RAM 16{(12MHZ}-$399 = AAM21(128K)-$849 © RAM 22(256K)-$1899 
Intarfacer1-$229 e iniectacer2-$249 e Intarfacar 3-5 $439/3-8 $529 ©  Interlacer 4- $349 
System Support 1- $298 3 Enclosure 2-Desk-$509/Rack $649 20 Siol Motherboard-$210 
CP/M80-$99 e CP/M86-$i50 © #MP/MB-16-§769 * CP/MEBK-S279 © Forth BBK-$169 
Cail for CRC Boanis — New Aaleasas — Operating System Moda Updater 


? ? HARD DISK DECISIONS ? ? 


24 Megabyte hard/floppy Megabyte subsystem 2.4 Megabyte floppy system 
CCT/ Fujitsu/ Mitsubishi ultra-system: CCT/ Fujitsu 23 megabyte hard disk sub- CCT/ Mitsubishi 2.4 magabyle dual OSDO 
23 meg. hard disk next to 1,2 meg. 8° system. includes disk 2 board sel, all 8'" system. Includes all cabling, A&T, 
DSDD floppy drive. Includes disk 2 board cabling, ABT, formatting, burn-in, Ready burn-in. Thists thefastesi systamavallable: 
sat, all cabling, AAT, formatting, burn-in. for any CompuPro syslem: 
Will stand alone in any CampuPro system, 

$3689 $3199 $1148 


Prices & availability subject lo change. All products new, and carry full manufacturer's warranties. Call lor catalog. Free technical help 
loanyone. We can configure boards & software for your system. Plug-in and go. Arizona Residents add sales tax. 
CompuPro Trademark — W.J. Godbout, CP/M MP/M Trademarks — Digital Research 
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MEMOREX 


Scotch 


Verbatim. 


OEALER (NOUIRIES INVITED 


~~ | CALL COLLECT 
866-3482 
(614) 331-1512 


Circle 615 on Inquiry card. 


COMPUTER SUPPLIES 
FOR ALL MAKES & MODELS 
DISKETTES 

de DD 
MH ORDER 50 - 
RIBBONS 
DIABLO HYTYPEU $ 3 86 


MULTI STRIKE OR NILON 


EPSON 
MX7Q0/MXBO t ü 6 4 
EPSON 


MX 100 $7 84 


MIN. ORDER 6 


LABELS © CONTINUOUS FORMS 
CALL TOLL FREE 1-800-248-2418 


IN N.Y STATE 212-067-3499/1700 
TERMS — VISA OR MC OR COD 
DEALER INQUINIES INVITED 
WORLDWIDE 
COMPUTER SUPPLIES 
158 MAIN ST., 3.1., N.Y. 10307 


Circia 480 on inquiry card. 


e Amdar 12^ Monitor . 

» Tandon Drive 100-2 320K for IBM __ $245 
« C. itoh Prowriter 8510 120cps —.. $338 
* Dynax DX-15 Daisy Wheel 13 cps - 


(2 color) T on, ae 
* Smilh Corona TP-1 Daisy ‘Whee! 


. MICRO MART 
8764 Complex Dr., San Diego. CA 92123 


00 "HE (615) 258-0169 


Circle 517 on Inquiry card, 


a —— | 
FX »bhehunuumdénmtabkagesbutudfüstedrtéuhe 1569 
ees 

Star-Micronics: | 
Bemin1OX .,...,.cc000. O—— sl 
Qemiat$ | iiec erba rena na MAGS 

Free Shipping e Order Toti Fran 
AM Hordueen Hag Factory Warraniy 
1-800-531-5475 (Outside Of Texas) 
(612) 250-1523 tn Texas) 


13010 Research Blvd., Sulle 101 


Austin, Texas 78750 


Circle B6 on inquiry card. 


KEYED 
FILE 
HANDLER 


FOR 
UCSD ”P” System 
Pascal? for IBM PC® , 
Apple Ill? , Apple iIle® 


Write your own Pascal? programs with 
keyed records. Read a record by key, 


| Insert key and write date, get next sa- 
E quential key, reBd a record by record 


number, remove key and date end 
release disk space, dynamic memory 
aliocation, etc. 


ATX COMPUTER 


1-800-858-4620 (US) 
1-800-792-1063 (TX) 


NOW AVAILABLE 
LOW COST PRINTER 


For Atari-Commodore 
T.I. and Apple 


ALPHACOM 81 (20 cob 

INTERFACE for ATARI, COM- 
MODORETI or APPLE 

40 COL. PAPER (per roli) 

80 COL. PAPER (per rol} 


SEE INDEX FOR OUR 2 PAGE SPREAD 


1-800-545-2633 


Circla 143 on Inquiry card. 


SPECIAL 


Micre-SCl Disk Oriya 
Quentin Dick Driya 
Kangnptan System Saver 
Mayen Smartrncaium 300 
Hayes Smartmodam 1200 
Novation 1-Cet 

Prowriter 8610 Preter 
Gemini 10 X 

Emon MX-BO F/T, Wi/Graltex 
Grappler + 

Apple Dumpling GX 
VigwMax BO Cal.-2 Ye, War. 
ELEPHANT DISKS 


- NEW PRODUCT — 
Diskus Products Diskile 
Fits undar O/Dewe - Holds 125 Disks 


Invitations To Bid - Walcome. 

Rams i Stock - Ship |n 24 Hrs. 

Wa recepi, MC, VISA, Certifiad 

Check, Monty Orden, APO, GK.. 

CA. Aesidants &% Tax. Shigcoing 

Min, $2.50, First 5 caunas 
GOLOEN WEST 5YSTEMS 
31847 OAK HILLL LANE 

1205) 538-2107 PORTEAVILLE, CA. 99247 


Circle 516 on inquiry card. 


CPU 6502, 64K RAM. 


Numeric Keypad, Upper & Lower Case. 
Merge Video, Auto Grapluc Test. 
Aulo Repeal, High Speed Cursor. 

25 Function Keys, High Quality Case. 
12K ROM expandable to 28K 
Optional Atari Joystick Porta. 

All Gold Sockels & Slots. 

High Capacity 5A Powar Supply. 

. Compatibile with Apple li plus. 

. Uses most Appio ile Software. 

. 1 full year warranty. 


COMPUTER 
(213) 836-1577 Out o! Ca. (800) 423-4302 Telex 181121 
2210 Wustire Bid , Ste 577 Santa Monica, CA 90303 


OPN HIM AW 


Circle 387 on inquiry card. 


ARBA Retall Systems Presents 


THE 
MISSING 
LINK 


THE HARDWARE 
s RS 232 fully featured cash register 
—not just a cash drawer 
THE SOFTWARE 
* 99 depts —65,000 item mventory 
* Detalled inventory analysis 
and reports 


| * Prints price tags 
| © {2 digit alpha numeric 


a a 

* Sales by employee 

* Runs under CPi M ar MP/M 
THE SYSTEM... 


now available from 


AR BA Retall Systems 


890 E, Roosevelt Road 
Lombard, liinols 60148 
[312] 620-8566 


Circle 34 on inquiry card. 


GUARANTEED 


LOWER PRICES! FASTER SERVICE! 


S-100 I/O Boards 


The BUS PROBE — Jade 
inexpensive S-100 Diagnostic Analyzer 


TSX-2008 Bare board $59.95 

TSX-200K Kri 4179.95 

TSK-2004 AAT $190.45 
{0-4 — SSM Microcomputer 

2 seria! I/O ports plus 2 paralel I/O pons 

IOt-1010A AS 7 $245.00 
10-5 — SSM Microcomputer 

f wo serial & 3 parallel ports, 110-19 Z& baud 

I0I-1015A A & T £289.00 
INTERFACER 4 — CompuPro 

3 serial 1 parallel, 1 Centronics parallel 

IOI-184nA AST — 8389.95 

IOt-1830C CSC $495.00 


S-100 Memory Boards 


64K STATIC RAM - Jade 


Lions naw 2K x B static RAMs fuily supports IEEE GBG 24 h 
exlended antdressng, 200ns RAMs, lower 32K or enlre 
toard phantomaple 2756 EPROMs may be subbed for 
RAMS, any 2K segment of upper BK may be disabled, low 
Power Iypically jess than 500ma 


MEN -991598 Aare board $49.95 
MEM-99152K it lass HAM — $89.95 
MEM-32152K 32K As $169 00 
MEM-58152K 564 kii $225 00 
MEM-G4152K 64K ki $265.00 
Assembled & Tested add $30.00 


EXPANDORAM III 


SD Systems new ExpandoAAM II is a hugh density S-100 
memory board uliliging Ihe new 54K x 1 dynamic RAM 
chips |) allows memory sizes of BAK, 128K or 256K uti on a 
singly 5-100 board 


MEM-65064A 84K $398.95 
MEM-65128A 129X $464.95 
MEM-657192A 192K $524.95 
MEM-855256A 755K $599.95 


Circle 237 on Inquiry card. 


S-100 Motherboards 


ISO-BUS - Jade 


Sent simple and on sale — a belfer motherboard 
6 Slot. [S47 x PA") 


MEBS-0&1B Sare board $22.95 

MBHS-0681K Ki $39.95 

MB5-061A AA T $49 95 
32 Sio! (Dh x g") 

MBS-121B Bare board $34.85 

MBS-123K M" $69.95 

MBS-121À Ad T $89.95 
18 Sto! [144" x 8%") 

MBS5-181B Sare board $6455 

MBS-181K Kit $99.95 

MB5-181A 44 T $139.95 


S-100 CPU Boards 


The BIG Z — Jade 
Zor 4 MHz swilachable 2-80 CPU boerd with sera KVO 
accommodates 2708. 2716, of 2732 EPROM, baud rales 
trom 75 Io 5600 


CPU-202018 Aare board wimana! $35.04 
CPU-30201K Kil wi manual $179.00 
CPU-30201A 44 7 — $199.00 


SBC-200 - SD Systems 


4 MHz Z-B)A CPU with senal & parallel O, 1K RAM, 8K 
ROM space, montor PROM included. 


CPU-302008 A& T $295.95 
CPU-Z CompuPro 

2 or 4 MHz Z80A CPU. 24 mi addressing 

CPU-10500A 2:4 MHz AST $279.95 

CPU-J0500C 3/6 Mr CSC — $374.95 


8085/8088 — CompuPro 
Both 8 & 16 bu CPUS. standard B bit S-100 bus. up ta 8 
MHz. accesses 16 Megabytes of memory 


CPU-20510A 8 MH? AT 
CPU-20510C 6/8 MA? CSC 


$398.95 
$497.95 


Eprom Erasers 


ULTRA-VIOLET EPROM ERASERS 


inpapensive erasers for industry of home 


KME-3100A Spectronics wis mer $69.50 
KME-3101A Spectranics with timer $94.95 
XME-3200À Logica! Devices $49.95 


Computer Products 


S-100 Disk Controllers 


VERSAFLOPPY I| - SD Systems 

Doubin density disk contraller lor any combination of 544^ 
and B" single or double sided. analog phase-locked loop 
dala seperalor, veciorad interrupts CP/M 22 & Dass 
campaihle cantrol/disgnastic software PROM included 

IOD-1180A A £ T with Prom $344.95 
SFC-55009047F CPM 3.0 with VF-i) $126.95 


2422 DISK CONTROLLER — C.C.S. 
514" or B° double density disk coniralter with on-board 
boo! loader ROM Irae CP/M 22 & manual set 
tOD-13200A AS T with CAM 22 $335.00 
DOUBLE D — Jade 


High reliability double densty disk controller wih on- 
board 2-BO0A, auxiliary pnníer pon, (EEE 5-100 can 
function in multi-user interrupt driven bus 


1600-12008 Sere board & hawr man $59.95 
IOD-1200K Kil w/hdwr & sitwr man $299.95 
IOD-1200A AS T wihdwr & siwr man $325.00 


SFC-59002001F CP/M 2.2 with Double D _ $99.95 


S-100 Eprom Boards 


PROM-100 — SD Systems 
2705.2116. 2732 EPROM programmer with cottware 
MEM-88520A A & T with software $248 95 


PB-1 — SSM Microcomputer 
2708. 2716 EPROM baard with an-boacd programmer 


MEM-9951:0K Rn w'marval 
MEM-89510A A 4 T w/manua! 


$154.95 
$218.00 


Surge Protection 


ISOBAR 
The ISOBAR looks lke a standard miulti-outlel power 
strip, bu) conias surge suppression ewculley and bpuill-i 
nose fitters, plus a 15 amp circu breaker 
EME-115105 4 rarem acia 
EME-115100 8 raceptacie 


$49.85 
$60.55 


4901 West Rosecrans Ave. Hawthorne, California 90250 
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| OWER PRICES! 


Printers On Sale! 


FREE! 


48K BUFFER 
Oo Ep 


3802 by D.T.C. 


Based on the same quality machanism es the Comfra»x 
printer, the 3802 contama electronic enhancements Ihar 
aliow t to prin? al speeds up to 32 CPS Other faetures 
include a 48% buffer, proportional spacing, and Drahio 
1646/1650/630 campalibte prolecol Comes wilh 
pralwheel, ribbon and users manual Serie), parallel, and 
IEEE 488 interfaces standard 


PRD-11300 3802 printer $1195.00 
PAA-11000 Tractor option 5169.94 
PRA-11200 Cui sheet leader $699.95 
Cable Pisasp specify 543.85 


LOWEST PRICE! 
DAISYWHEEL PRINTER - CAH 


NEW! kom Comrex! Full fastured (alter quality armie 
FREE! 5K puller, Logic seeking pe directional! printing, 
boldface, proportianal spacing, doublg-sirike, backspace 
Und Nong. lua super script and sub serpi diop in 
daisywhes! cartridge. The BEST BUY in word processing 


PRO-11101 Comrex CA-H parva $583.55 
PRO-11102 Comrex CA-I/ saris! £599.05 
PRA-11100 Tracior option $119.95 
PRA-11910 Cu! shee! feeder $199.95 


PRINTER PALS — FMJ 


Dest (top printer sand and paper rack. Fits ail printers 


PRA-89080 10" Printer pal $29.95 
PRA-09100 15" Printer pal $39.95 
PRA-99700 for Latier Quality $49.95 
Printers From JADE 

OKIDATA 82 10" 720 cps CALL 
OKIDATA 92 10" 18D cps with graphics CALL 
OKIDATA 93 15" 2680 cps with graphics CALL 
OKIDATA 83 75" 12D cps with tractor CALL 
OKIDATA B4 75" 260 cos with graphics CALL 
OKIDATA 2350 13" 350 cos ee CALL 
OKIDATA 2410 15" 350 cos, IWO color — — CALL 
DAISYWRITER 2000 48K daisywhua! $1305.00 
GEMINI 10X 120 ops 10" with graphics $319.00 
NEW! DELTA 10 760 cps, ful! graphics $499.95 
GEMINI 15 100 cps, 15" with graphics $459.00 
COMREX CR1 $849.95 
SILVER REED $699.95 
BTARWRITER F-1D $1104.00 


NEW! Plug-in ROM Kit To Make OKIDATA 82/91 
Fully (8M Compatibie 

PRA-41086 For OKIDATA 92 

PRÁ-43087 For OKIDATA 93 


$59.95 
$59.95 


Compact DAISY WHEEL PRINTER - TTX 


The now TTX Balsy wheel printer is compact, 
versalle and inekpensive—averything you have been 
Watling lor m a feller quality printer 

"i nas a Jow-prolile, contamporary design. and requires 
20% to 50% less desk space [han mos! other daisy wheel 
printers. Other lealures include dual interface (RS232 and 
centeonica param}, bulll-in adjusiable pinfesd lorma 
gue, and compatibility with Wordster print control 
commands. including undertine, bold prinl, super and 
sub-seript, etc 

The high quality leaiures and thalow price maka lhe TTX a 
roal value leader. 


PRO-44010 TTX l0l4 


Video Monitors 


$560.85 


VIDEO MONITOR — Jade 


1000 Hines ultra-high resofulion. 20 MHz ulira-high band 
widih, B^ pr 12", Amber or Grean phosphor, tha fines! 


monitors we seii 


VDM-740820 D" Green 558.95 
VDM-740910 9" Ambar $128.95 
VDM-751220 12" Green $128.95 
VDM-7?51210 12° Amber 8139.55 
12" GREEN SCREEN — Zanith 

TSH, 40 or BO column 

VDM-201201 72" Green $114.95 


Intelligent Video Terminal 


NEW! SMART TERMINAL - TTX 


Thu new TTX 3000 i5 an iniaihgent. economical, tuti- 
Igalure lerminii! designed (o be expanded into s tull 
computer. H has more fealures and is priced lower than 
zimilsr unis from ADDS, LSI, Hazellime, and Televideo 
In addition tà ali ihe built-in faaturgs, Ihere is algo space 
inude the umi for aG x 12 inch single board computer, and 
provisions for mounting iwa hall haight 5%, inch disk 
devas (and sufficient pawar supply curent to eun the 
add-ins) The delached keyboard lealures 95 keys. wilh 
numeric keypad and 10 junction keys. Scroen «s designed 
to tit and swiwH for comlartable viewing Emulate TV $25 


VDT-4B1201 TTX-3000 3488.00 


PLACE ORDERS TOLL FREE 


Inside California 
800-262-1710 


Continental U.S. 
800-421-5500 


W^ accept cash, checks, credit cards, or Purchase Orders from qualitied firms and institutions. 
Minimum prepaid order $15.00 California residents add 614% tax. Export customers outside Ihe US or Canada please 
add 10% to all prices. Prices and svallibility subject to changa without notices. Shipping and handling charges 

via UPS Ground 50¢/ib, UPS Air $1.00/Ib. minimum charge $3.00 
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IBM PC™ Add-ons 


QUADLINK Appi emutator for (8M PC 
CPX-50500A $845.93 


QUADBOARD [| 2 seral poris. clock/cHendar, memory 
expansion, and Quadmaster sollwara 

MEM-40064A Quadboard lj, 54K $329.85 
MEX-40255A Quadboard H, 256K $490.05 
QUADBOAAD parallel port, seria’ port clock/calendar, 
memory expansion, and Ouadmsster software 
MEX-41064A Quadbonmnrd. 64K $329.05 
MEX-412B8A Quadboatd, 2564 $409.95 
QUAD 512+ upto 512K memory expansion, one seris 
port. Quadmaster+ soltware 


MEX-42064A4 Quad 512+, 64K $249.95 
MEX-42258A Quad 512+, 256K 3429.95 
MEX-42512A Quad 519 t. STAK $649.95 
QUADCHROME High-resolution colar monitor 

lor (Bid PC 

VDC-241301 Ouadchroma RGB $849.95 


DISKETTES  Highssl qualily, cartifiad, double sided. 
double densky, perleci lor BM PC and others 
M$M-5220103 bor 0!1U0 98S 
HAVES 1200B The newest 300/1200 baud modem tram 
Hayes. made to plug imo one of PCs expansion Hols. 
complete with software 
IOM-5550A Hayes 12008 347.05 


Modems 
Smart Buy in MODEMS — Signalman 


1200 and/or 300 baud, direci connect, autamalic anawer or 
Originale selection, aulo-anzwer/Bulo-dia( on deluxe 
models. 9v battery allows lotal poctabillty, full one year 
warraniy. 


IOM-5600A 300 baud direct connec: — .  . ges 
IOM-5810A 300 baud Delusa $145.96 
IOM-5820A 1200/300 baud Deluxe $308.05 
IOM-5850A 300 baud for Osborne $118.95 
IOM-S810A 300 baud card for iBM £100.05 


SMARTMODEM — Hayes 
Sophisticated direct-conneci aulo-answer/aulo-dial 
modam, louch-tone or pulse dialing RS-232C intertace 
programmable 


IOM-5500A Smartmovem 12) $414.00 
IOM-5400A Smarimodam 300 $228.00 
IOK-3500A Hayes Cronograph $190.00 
IOM-1100A AMicromodam TOO $342.00 
tQM-2030A Micromeodam i! $298.00 


tOM-2012A Terminal program lor MMI! —— — $89.95 


1200 BAUD SMART CAT — Novation 


104/212 Smart Cal & 103 Smari Cal, 1200 & 300 baud. owh- 
in dialer, auto re-dig! || busy, mulo answer/disconneci. 
direct connect, LCO readou! displays mode ansiog/digital 
Ipopback sell tesis. usable with mulli-lina phones 


IOM-5241A 300 haud 703 Sman Cal _—_____.. $229.95 
(IOM-5251A 1200 baud 212/103 Smart Cai — —— $549.95 


J-CAT" MODEM — Novation 


175 tha szá al ordinary modams, Bari 103, manual or Mitt- 
answer, automalic answat/orgmate, direct connaci, buit- 
in seit-tasl, (wo LEDs and audio heeps provida siatus 
inlormation 


IOM-5261A Novation $149.95 


For Technical Inquires 
or Customer Service call: 


213-973-7707 


Citcia 238 on Inquiry card. 


8 inch Slimline 
Sub-systems 


Dual Slimline Sub-Systems — Jade 


Handsome verten! cabinet with scretch résistant beked 
enamel! finish, pProporiionally oslanced air tlow system, 
quiet cooling (an, rugged dual drive power supply power 
cables, powor switch. line cord, fuse holder, cooling fan, 
all necessary hardware ip mounl 2-8" simiing disk drives 
Does not include signal cable 


Dust 9^ Sumiine Cabinel 


EHD-000420 Bare cabine? $59.95 
END-000822 A & T w/o drivas $170.95 
Dua! 8" Silmiine Sub-aysiems 

END-00083 Ai! w/2 S5 DD Drives $879.00 
ENUD-0008À4 A å T w/Z SS DD Drives $885.00 
EMD-000B45 Ki! w/2 SS DO Drives $1060.60 
END-000848 OS DD Drives $1179.95 


Dual Disk Sub-systems 


, 
LI i Hs 


DISK MAT — Jade 


Handsome metal cabinet with proportionally balanced air 
Now systam. rugged dual dove power supply power cable 
kd power switch, line cord. fuse haider. cooling fan. 
nevermar ‘ubber (eet, al) necessary hardware to moun! 2- 
B^ dub drives, power supply. and fan. dows nol includa 
signs cable 


Qual & Sub-Assembly Cabinet 


END-000420 Gere cabinet $45.95 
END-0004213 Cabinal kii $199.95 
END-000433 AAT $249.85 


£' Sub-Systems—Singis Skted, Ooubis Density 

END-0Q0423 Kii w/2 Swemanns FO100-8Ds ~ $599.00 
END-000421 A & T w/2 Siamens FD10O-BDs _ $625.00 
END-000433 Ki! w/2 Shugan SA-BOTRS $929.95 
END-000414 A & T w/2 Shugart SA-801As — $1046.00 


8' Sub-Systema—Doubla Skted, Double Density 


END-Q00426 Kit w;2 Ouma DT-Bs $1245.00 
END-000427 Ad T w.2 Qume 08s . .— $1205.00 
END-000418 Kit wi? Shugart SA-G51 Re — — $1245.00 
END-000434 A & T w/2 Shugart SA-851 Rs. — $1295.00 


Disk Tubs 


DISKETTE STORAGE BOXES 
Ghear Plexigiass storage boxes for up Io 75 cisketles 


MMA-505 Holds 75 4%" diskarras $19.85 
MMA-508 Holds 50 8" disketies $24.95 


Circia 238 on Inquiry card. 


Apple li™ Accessories 


—— a 


DISK DRIVE For Apple" 

Totally Apple compatiblas, 143,360 bytes per dre on DOS 
33 full one year factory warranty, hall-track capatality 
reads ali Appi& software plugs rrght inia Apple conirolter 


as second dive DOS 33 321 Pamaca), & CP/M 
compathia 

MSM-431010 5219.95 
MSM-411030 Controller oniy $80.00 
M5M-431040 Conroe with xofmwarg 199.95 


SUPER DISKETTE SPECIAL! 

We bough! out a major manulacturer's oversiock, and 
we are passing Ihe savings an I0 you! Singla sided double 
density, package of 10 


MMD-5121003 Appie Diskailas 518.95 


HALF-HEIGHT DRIVE For Apple" 

Talay Apple compatible Works wth all Appie software 
and controllers Faster and quitter than most other drives. 
yet only hal! ihn size! 


MSM-581010 half-heiph! $229.95 


CP/M 3.0 Card For Apple" - A.L.S. 

The mos! powerful card aval/sbia lor your Apple! 

6MHz. 2-80B. additional 64K RAM CPM 3,0 plus 100% 
CPM 22 compatibility, C basic, CP/M graphics, 300% 
lasle (han any other CP/M Tor Apple, One year warranty 


CPX.82BR30A ALS CP M cara $349.95 


Z-CARD for Apple ii — A.L.S. 
Two computers in one, 2-80 & 5502. more ihan doubles tha 
power and potential of your Appie. includes Z-80 CPU 
cate CP/M 22 and complisle manua) sat, Pascal 
compelibte utiblies are mano-deven, ave year warranty 


CPX-82800A A & T with GP M 2.2 $152.95 


GRAPPLER PLUS - Orange Micro 
The uitimaje parallel panier Graohics mierlace card wilh 
many new features. now al a new low pncal 


JOP-2300A Grappler Plug $139.95 


s AA. D E 


l- ASTER SERVICE! 


80 COLUMN Apple Card 


BO column x 24 hina vdeo card for Appie li 
addressable 25th status line normaisinverse of highitow 
vep, 128 ASCH characters. upper and lower cane, 7 x 9 
dot mains wilh true descenders, CP/M, Pascal & Forican 
campalible, 50/80 Hz, 40/60 column selechon from 
keyboard Best BO column card’ 


JlOV-2450A Vipwmuax 80 
IOV-2455A Praboo! disk lor above . 


16K RAM Card — for Apple if 


Eapand your Appi It 64K, use as language card, lut 3 year 
warranty Why spend $175 007 


MEX-185700A Save over 5775 00 


$149.95 
$24.85 


$48.95 


FAN/POWER CENTER For Apple" 


Cooling tan for your overheated Apple It. I+, or ile, also 
includes power switch. and Iwo awic.ied sullels wih 
voltage prolectian cinulry 


SY¥A-1520A Appie fan $59 95 


8 inch Disk Drives 


Siemens FDD 160-8 Single sided. double density 
MSF-201120 $179.00 es 2 for $175.00 on 
Bhugart SA 401A Single sded. double dansily 
MSF-10801R $389.00 en 2 tor $365.00 ea 
Shugart SA-10ESTR Double sided, double densily 
MSF-1085 1A 5480,00 ea 2 for $460 ea 
Qume OT-8 Double sided. double density 

MSF-750080 $480.00 ea 2 for $450.00 ea 
Tandon TM 844-1 Single sided. double density ihin-iine 
MSF-558481 $395.00 ea 2 lor $975.00 ra 
Tandon TM BAB-2 Double s ded. double density thin-hne 
MSF-558482 $495.00 ea 2 lor $475.00 sa 
HEC FD1155 Double sided, double density Inin- lia 
MSF-851165 $450.00 ea 2 tor 5440.00 ea 
MEC FD1164 Single sided double density thin line 
MSF-8511684 . — 0. o) 1 à 3S$380002 tor $350 ea 


514 inch Disk Drives 


Tandon TM 300-1 Single sided. double density 48 TFI 
MSM-551001 $225.00 en 2 lor $195.00 ea 
Shugart SA 400L Single sided, double dansity 40 track 
MSM-10400 £234.95 we 2 (cx £224.95 oa 
Tandon TM 100-2 Double sided double densily 48 TP} 
MSM-551002 $255,00 ea 2 lor $240.00 ea 
MPH &52 Dounbla sided. double dansity 48 TPI can be 
subéstiluled lor COC 

MSM-155200 $275.00 ea 2 lor $270.00 es 
MP) 8&1 Singte sided. doubte gensy 48 TPI 
MS$M-155100 $209.00 es 2 lor $199.00 ea 


MPI B91 Single sided, Quad density 96 TPI 
MSM-155300  — 1 11 $205.00 sa 2 lor $275.00 ea 


B8'4" Cabinets With Power Supply 


ENQ-000216 Singie ogb w/power supply $68.95 
END-000226 Dua! cab w/power supply $94.95 
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anm , entry 3L WI 
t wpa*E Ww ..148;].— 343. *0 4? 3 ea B5 “tee 325 
amr vo |  SOCKETS MUFFIN® FAN |2::$ Sa B Wess 
s 8 a f$ 14408 12.95 
9 pcs 4164 MP i The depemdibin (OW | ang aa anay PROMI 12 
cosi, Inrgesi sorgien [anit 34 AB 6 i 14432 |2 
D-RAM B pin VAN m £ ireommecm@coning | 403) 25 we Jb —— 4415 AO 
CONNECTORS | “oem w a 35 SOOBCANOnÉ 10) ha BO — 4 api 
14 que Voi 7i h p? e(t ini an 1m 005) 100 4607 3 
OQ ' Vf gie VW an T" y Dici kpa aay Panik 11$. ada 3110. 408 IS 
p — We WO dA 3 ji &468 wividrdeo |a BO — 4x3 ID — «SOY BO 
"RM uu UU" I ia e 2M 5 ain Da n5 
mn 
eir m "a| eM um mos "5 um. (ei ARIES QE E 
Dmm 
AME MODEM IC Huirt 198 | da pe WW m 20 any * 5 «mh TS 10 jug 
JN AMT? S80 [ Set mih Hori Sa» 79 AX 15 a 35 — 45i a 
12008aud patel rm au io = ans am 
te 650 4 , 1 
5 MONS | Nawa WW aak S D m NEN I 
Special ACP price QQ GRIGG tans} Te aAa D  4"5 35 4m (1A 
-— Po, 129 AA 099. as 45A 
PARALLEL ALPHA NUMERIC anc a oT B em m 
Am 125 — x78 © AA 225 
PRINTER PA. F 
19 Loliun Premier annie 18 nimena) ones plus 3 Ar^ m9» am 1.55 i 


Mall Order. P.O. Box 17329 Irving, CA 02711 


Ratall: 13108 E. Edinger, Sante Ana CA 92705 
(714) 5558813 


542 W. Trimida, San Jose, CA 85131 
[408] 048-7010 


800-854-8230 


910-595-1565. 


7400 


TRAMA x^; (tee) Fra Pack vade Fer e 
Pes rA 3 ($m o" acus bun pie s FONS IRE oum du uut 
Ua ppan ar) ete cat yes AAI AT em oe 
ee Mage A TS Pee pA dite pr PIN 
wba harea ss er Arp HO an padja cud ee 
Uf Piee Poet Irun T eee rampe NOCH 
Pescara wie Lo p Fuego elena noHip e Soe eee 
Aedui $Q rore yiri Vie Lead odi P Eun gh Po aal doa. 
insurndAncinie Tea pim onu wary 


Circla 12 on Inquiry card. 


|ADVANCED 
> COMPUTER 
PRODUCTS | 


HARDWARE 


ABM 
BSR.arQ Interlaco 
Cala! in Mang UO Module 
Toinohong Fiaceptipnist adap 
P31278 = vl "ES 

AST us” Card 


SOFTWARE 
dBASE Il 
3445» 
SuperCalc 

+429” 
we SuperCalc 2 
$179” 
Multiplan 
*189” 
Wordstar 
$299” 
Lotus 1-2-3 


Call! 
T. K. Solver! 


Call! 
Flight Simulator 
$4500 


on E y 
Big 


If You're Thinking IBM PC", 
READ THIS! 
"COEX" 


) 695 
SN MG2SeSP (256K 2-5 P.C) 795 


"EN ME OGASPC (i 64K S P.C T 

eb a 250K, 5 P 
AE o 

PNM 094 (BK. C. 5 Host 


265 
318 
4g 


Bg 

* Connectar 1 
Snap-in tod Guiles 15 $ 

COROMA Hard Disk 5 

CORVUS Hard Disk System 

DAVONG DEM ) 

5 Mh Mord Disk 


EE agli 


-à os 
dz 
un 


SYSTEMS Mowe lo IBM 
MICROSOFT Mouse plus Mulltool 
ORCHIO 


serial 
parallel 


calendar 


64K =. *249" 
256K..... *399? 


PLUS! .. .with Purchase of either 


PN Y 576-576K 
o PCE Master" MS "o 
aPC Extender" (up o 10 vO} 


2250 
2560 
225 
248 
280 
295 
Cal 
349 
375 
399 
329 
199 
der 
195 
259 
+9 
m 
279 
445 
1299 
209 
389 
199 


Context MBA 
Call! 


Computer 


A] 


d SERRES 


veli wl um ub 


E :i8858. 


- -+ 4 


Inovations 
C86C Compiler 


*369" 
Copy Il Plus 
$3900 
Visiword 


267". 


Memory card above 
SUPERCALC"........only $99.00 (195.00 value) 
Disk Emulator ............. FREE 
Print Spooler.............. FREE 


ACP PC *FEATURE OF THE MONTH" 


1, D'SKMASTER *, Disk Controller lor IBM PC or XT adda both 5'^" and & 

| floppy drives. Complete with Sofware. Same card can also handie List ACCP 

the Amiyn 6.2 Mb Cartridge Add-on Subsystem son) bee .S$299  — $229 

| 2. AST "VO Pius li”. Popular VO card when fully populated haa (2) Serial, 
(1) Paranal, (1) Game Port and Glock Calender. Specially priced 

in two configurationa: A. P/N VO (Ok, S)... sser eer 200 o -185 

B. P/N VO-SP (Ck, 2-S, P)... . 265 


List ACP 


"nte 


IGL 3384 YNOA HOS ANAS 


"It 


3. MAR “SUPR EXTENDER" ", BVIC aR Pese CR i D Ad, Power 
Supply and Fan. Your prical!! only $439.00. You cannot afford to Ive without one. 


TRAINING to: iam Pc 
s Interactive Training Disks ë FLOPPY DISKS 


a Sep by Step in Engish e 
eHandy heisrence uidet 
PLAN POE FR Yim T5 
TEAC DSDO (320K) 
TANDON TM-100-2.. 
SHUGART OSDO ('&" high 


Digital Resear Research 
MT -488........5295.00 

Concurrent CPM 88 .... 260.00 
CBASIC 88........ 149.00 


Plus More Great 
Software Values 
In Our 
1983 Catalog! 
Send For 
Your Copy NOW. 


Circle 12 on inquiry card. 


MEC 17 AGB (90x230 mo 


E guRERUSE 


BL ak BE Se ipie rz nir 
PLA Lh DIE: Ati liar 

Hi PC«EFI-giana rH 

POIAR M PACK Segni 

ATI PONE ABS De 

BASIC PORWVER-(84a4 MEASC 


(Extemal Case and Power Supply 
Also Avaliable) 


$sesgtusrsl 


10725 
10195 


TERMS, MO Creamers Check Bara ire Personali Gecks 
aw 2 weoks for procetor induce Devers Licenae Bad trii MAR. ORDER: P.O. Bar 17329 irvine, EA SZT13 


Ss owe ee 800-854-8230 


S42 W. Trimble, San ^w CA 95131 
(408) 948-7810 910-505-1 565 


Od! fo pnot Sie. Vro reserve The nol 00 Gute ute maru- 
Taciurs Rated pacae may vary. We are not an avtresqme IAM 
(nap (BM waders of (rerio Bunnass Mactenes 


Computer 


Products, 


VISIT OUR RETAIL STORE 


2100 DE LA CRUZ BLVD. 


RAM CARD 


BARE BOARD 14.00 


ASSEMBLED 42.50 


* Aoi ib é trademark sd Apow Computer, IE, 


74L500 21 74 8123 T "iss 
74L501 23 74,5124 258 874.5257 
74.502 42 74L5812^5 AT — 7ALS258 
74ALS03 2a 74L5 126 A7 74,825 
Fal Sas 2a FaLSt32 Sf  74LSO80 
74L505 2a 74,8136 at 74LS266 
74.508 23 — 74L8137 oT TALSZT3 
7TALS*0 Ez 74LS138 53  74LS275 
741511 235  74LS139 53 TALSZTO 
Fat $12 28 7alsias 1.18 — 74LS280 
74LS13 39  74LS147 247  T7ALS283 
74LS14 ae 74L$148 133 74LS290 
7TALS1S 28 7418151 53 WLS 
ALS20 23 7T4LS153 53 7T4L S285 
JaL521 ae 7415154 1B 4LSZ9B 
T7AL322 33 ?4L8155 B7 74L 5324 
TALS 29 7T4L 8156 57 74L5352 
74L527 E] 74L5157 B3 74,8353 
TALS2686 29 74,5158 St X TALS363 
TALIO wl TALS160 B? TAL SEM 
74,532 25 74L5161 B3  T4L5365 
7TALS33 49 — 7ALSI1O2 Sf 741.5366 
74LS37 An 74L$163 63 74.5367 
7458 A 74LS 104 BT TALS388 
7TALSAQ A23 — TALB305 93 7418373 
TLS42 A3 74.5166 i83  74LS374 
TAL 547 E 7AL S188 1.73 74LS377 
74LS48 74 741.5169 173 — 74LS378 
74LS49 .44 24,5170 147 74,5379 
74,851 23 — 74.5173 87 74.5365 
TALS54 23  TALST74 53  74LS385 
74.555 v..! 74L5175 A3 74LS390 
T4L583 143 TALS1B1 213 74LS303 
7AL873 3 ?4L5189 B93  74AL5S396 
74LS74 33 7415190 B "v 5399 
T4LS?75 ar 74101 B TALS424 
74,976 3y 7aLS192 JI — ALS 447 
TALST8 AT 7aLS1 JI 74.5490 
TALSBJ .58 T4LS194 A? 74,5868 
TALSAS B7 7415195 57 4LS558 
7aLS88 kr 7ALS196 T? —7AL5870 
7ALSOO -53 74L5187 I7 TALSS74 
7AL591 Si 7aLS271 Fr T4L 9682 
TALS92 53 7ALS240 3 TAUSOB3 
74.833 SS 7ALS251 59 TALSEBA 
74LS05 NA 74L8242 ar 74-5685 
74LS98 B7 74LS243 A TALSABB 
74LS107 Sr — TALSODMA 127 74L5885 
"ALAS ri 7ALE245 147 
74LS112 J 74.5247 7a  BiLSO95 
74L5113 ri 4L5248 5? BILS 
74àL5114 327 — 74.5239 97  BILSSg7 
74L$122 A3 ——74ALS251 BT  —B1LSOB 


Do Kou Computer Products, Inc. 


2100 De La Cruz Blvd. 
: Santa Clara, CA 95050 
(800) 538-8800 
Calif. Residents 
(800) 648-8008 


Local Phone 
(408) 988.0697 


eke C" 


398955: 


adm ab a -> ab b =b =b =b 
zagu 


Bawls 5 


Inc. 


SANTA CLARA, CA 95050 


l6 K APPLE II 


RRERERERE 


$558 


> 


> AUTOSTART ROM 


EPROME STATIC RAMS 
ing 253 2101 EM 1.80 
450n8 298 5101 ihre 326 
stirs 5859 2102-1 450n8 7B 
&50ns 390 21021.2 Zina LP 144 
0na 6.90 11 a50na 245 
One 545 2112 dina 258 
ares 759 aur A5Ona 174 
A5Ons 535 14L4 450nsL P 1.54 
450n5 490 51143 300nsLP 154 
ns CALL 211412 200nsLP 1.94 
AB0ns 34,05 2147 Mns Fer 
DYNAMIC RAMS TMS4044-3 Dins 245 
250ns 7a 2 Ons 3.85 
Wons 289 Meas 250ns aeg 
300ns 289 TMM2016 200ns 4.15 
i ^ Mene: ans $90 
zm n EE ow 2 
1 
200ns dE 20132 Dün 3204 
1507s CALL LP = LOW POWER 
6500 

* MHz 
6502 525 
6504 6,55 
5505 7B 
6507 285 
6520 355 
8522 "E 
6532 $95 
8545 1695 
5551 1095 

6995 2 MHz 
6502A 8,05 
85224 995 
532A 11.90 
65454 27.90 
B551A 1150 

3495 3 MHz 
B 1190 


RCA 

CA 3010 
CA 3013 1.99 
CA 3125 276 
CA MGS 248 
CA 3030 125 
CA 3048 1.25 
CA 3053 1.45 
CA 3059 290 
CA 3000 290 
CA 3065 1.75 
GA 3080 1-10 
CA 3081 1.85 
CA 3082 1.66 
CA 3083 1.85 
CA 3086 

3089 210 
CA 3130 1 
CA 3140 1-3 
CA 3148 175 

3180 1.18 
CA 3401 59 

3500 3.45 


STORE HOURS: 
MON-FRI 8:30 A.M.-5:30 P.M. 
SAT 10:00 A.M.-3:00 P.M. 


APPLE ROM SET 


> 


.VIEWMAX 80- 
A Full Function 


80-Column 
card for Apple Il 


$149" 


APPLE 
JOYSTICK 
29.95 


APPLE 
PADDLES 


9.95 


APPLE 
SUPER COOLING 
FANS 


49.85 
WITH SURG PROTECH 


59.95 


e 


UPGRADE ^ | 
oe” Reo. 


4116 -200» * 
CALL 


TERMS For shipping include S2 00 for U 
Ground $3.00 for UPS Blue Label Arr S100 
minimum order, Bay Area residents add 6:7", Sal 
Tax, California residents add G's Sales Tax & 
reserve the right to limit quantities and satlistinu 
manufacturer. Prices subject. lo. change witha 
notice. Send SASE for complete list 


Circle 154 on inquiry card 


APPLE II USERS WIREWRAP CARDS 
DISK DRIVE! S100 BUSS GENERAL PURPOSE 


P100-| Bare—NoFoilPads....1590 22/44 PIN (.156" SPACING) 


e Includes metal cabinet » 

do e 100.3 VerücalBUSS ........2299 P441-3 Vertical BUSS, 45" x 67.139€ 
‘ 2s  trackateingie side 2 2 4 4 Single Foil Pads per Hole 23.90 = Seier "t an gi N BO 
« Use with Apple il controller z Mu AN — 15.90 P721-3 Vertical 3USS, 45"x6".13.90 
CONTROLLER CARD .......79.95 Horizontal BUSS ......2290 P7223 Vertical BUSS, 4.57 x 9" , 1490 


Single Foll Pads per Hole 23.90 


EPROM ERASERS 


HOLDS 15 EPROMS 


LINEAR 
ERASES IN 20 MINUTES r LMC 3 (M74 29 
5 1⁄3 DI S KETTES LM308 75  LM74?7 75 
59.95 UNE NN NE - 
a ATHANA OR NASHUA M3171 185 — MC13X3 1e 
LMA17K 130 — MC1350 1.25 
149 — MC1358 1.60 
ar B 5" B B t i75 LM1414 tA 
ZBOA-DMA 21.95 50 LMI 55 
ZBOADART 15.95 LM337K 390  LM14BB B5 
ZOPO 3.35 ZBDA-SICHO 20.95 - LM14BO B5 
0C 335 ZB0A-SIOA 2:005 — BÉ DSDD......... LM37? 225  LM1B00 2.45 
730-DMA 1249 ?B0A-SIOI2 2095 LM380 125 — LMIBS9 245 
ZO DART 488 ZBOA-S 109 18.95 LM386 10 LM3900 E 
Z0-SION 18 95 &0 MHz LM556 5 LMI 370 
250-SIC(2 15.95 Z808.CPU 14.95 FT LM^65 95  LM3815 4,70 
ZBD-81O8 15.95 SERIES zm tas SSDD SO | Mn i - Pre E 
ZBÜB-CT 1 LMSA 
4.0 MH2 $1.65 EA LM723 49 35 
: ZILOG LM?33 o5 T5453 35 
ZBOA-PIO 4,90 32.95 
280A-CTC 4.90 ZBE?1 38.95 
z = i : m 
ORDER TOLL FREE Disc = 
B800 476 
MPATIE 38 -. Controll MEN 
8908 y": 
:OMPATIBLE =| n TOLCI. S = T 
n 1 
POWER | mH 2795 BB10 28 
^ (800) 848-8008 ME = 5 
i ! 6821 2% 
| B2B 13.35 
$84.95 niu ] Eben 7 05 
(CALIFORNIA RESIDENTS) 6843 32.95 
j TT 24 06 
6h45 m 
T 8847 " 
| CLOCK CIRCUITS 
8000 SERIES CRYSTALS I C S k t 6850 3.20 
6 55 32.768 KHz 1.80 B.344 259 6852 350 
I B NEM ME OCKCIS | m 3 
895 20 390 — 100 269 IC SOCKETS I p 
i 69 | MM58174 2097152 350 120 255 ST WIN BRAO 180 
2 ES 24578 253 — 1431818 289 8 PIN 10 4n im o6 
Yw 173 | MSM5832 32768 T D 288 he ER 23 - è nó 22 
! : 2: DER. z 16 Pt = B5 68B00 995 
50 T SN 2 E. SOBI 2% 
"ER " §.0688 = 24 PIN 25 140 enr E 
78081 5 2.60 2B PIN E: 15) Bog 
78127 : B5 2 B5 A0 PIN AD 1.80 6310 7.89 
7815T J5$ T824T 55 ST = Salderiail ara ee = 
7824T R5 WAN = Wirewran ; 
139 B03 495 6251 439 68B50 11.06 
429] 70124 139 8030 595 98253 5.89 - 
7812K 129 — 7915K 1.09 8080A 480 A2545 7.89 j 
7815K 1.20 — 79Q4K 1.39 BOBRA 580 8255 4.30 
T824K 129 T = TO-220 RORE 24.95 5 519 
7AT 85 K=TO3 ose 3495 8257 7.89 
dm UM NEEE- 514” FLOPPY DISKS 
8185 23900 8275 29.00 
€ MEN NM FLIP FILE 
RS) FameleRightAngle 403 a ID ee 648 
RSOX? Hood 120 B216 1.98 B2B4 5.49 CAPACITY 75 EA 
30 pin Edge 2.49 R224 218 6.48 
44 pin Edgo 2.4 8226 178 — B287 5.45 1 Q Qh 
50 pin Edge 2.89 334 .— B2BB 2485 7 
pent T 2 um R 
300 pin WAW 4.90 ane 439 5748 14.95 
250 10.49 8755 29.95 


K | Fn E30 AM c: lude $2.00 for UPS 

i el MON-FRI} 8:30 A.M.-5:39 PM. TERMS: Far shipping include or 

O au Computer Products, Inc. SAT 10:00 A.M.-3:00 PM. Ground. $3.00 for UPS Blue Label Air. $10.00 
i 2100 De La Cruz Blvd. minimum óàrdar. Bay Area residents add 67576 Sales 
. Santa Clara, CA 95050 Tax. California residents add 6% Sales Tax. We 


VISA master charge reserva the right to fimit quantities and substitute 
(800) 538-8800 " Mer eoe: "ma manufacturer. Prices subject to change without 


alif. Residents Local Phone | | | | notice. Send SASE for complete list. 
300) 848-8008 (408) 988-0697 : 


Gica 154 on inguiry card 


BYTE September 1983 633 


Eastern States Save on Freight — 


MINIMUM SHIPPING $3.00 - NO SURCHARGE ON VISA/MASTERCARD 


Toll Free 1-800-545-2633 - Continental U.S. 


DISK DRIVES DISK DRIVE CABINETS . DISK SUB ASSEMBLY 


SHUGART REMEX OUR BEST BUY'S 


B" CABINETS 


S'a T SAMO (35 TR) 180K $ 150,00 SW" RFD 480-DS/DD (For IBM-FC) ~ .. 273400 st wiPS vertical -— P" SUB ASSEMBLY 
ea) Buen n a ipea A 2; a a WADO or? driven... .., - A | 
8" SABMASSOD I2 MG , 180,00 — s i unge | 8° DDCSAT-1 wiPS verticabtor 2 E pe ote Siamans jr and: 
B'SABSIRDS/DO 24 MG... .- «TOG Su” TM100-2 FOR IBM-PC - 223.00 ot iB” thiniina drivas . . 300.00 ves w nai eee EB-c- " 
A" OTB (842) i i , 7 i 490.00 8" TBA? (08/00) 1,2 MO à; 450.00 p" (hinting drives E ^ 225,00 M2894-63 wicabinel re ---am- f| => 1,076.00 
MITSUBISHI PERTEC 8” DDCSY WPS vertical lor T DDS +4 2EA DS/DD 8" Thinline 
51A" M-4B53 Vy size . ea or 41000 64^ FOROS OK . 120.00 Batwa sos 248,00 Drives wCabivet... isc cee oe a 1,150.00 
96 TR seme as TM 1004 SYDD 40TR — - 8" DDC8BH wiPS horizontal Specity—Vertical or Horizontal Cabinet 
mt ^ ree em i d 490.00 5%" FD2306 320K ... 148500 tor 2-B" drives. , , , 300.00 5'4' SUB ASSEMBLY 


ODS +5 3EA SSOD Shugan 


same an (BM ? A 2D 8^ grid 514" CABINETS 


os $4400 Drive wea af è .- s «2» 200.00 
B FOIA (SHON) OVER. ago | SA" ODEEH wPS horizomshor | | ODS +6 ZEA SS/DD Shugart 
B” FD1003(SS/0D) Z2gV Compatibie 199.00 [10 DOC55V WPS variar SA400 Drive 4) 16599 it @ ba 44 388.00 


5A E51 4OTR SSDD 180 K 175.00 26% divas 


VIDEO DISPLAY MONITORS 


DISKETTES GREEN | AMBER 
s BMC 12AV (18 MH) BO CONI? p Doyen AM 12! (20 MGE) HARB Consz” 138.00 
ADVANCE ACCESS CO LO A co DE YOU R FILES Oy^as GM 120 (30 MHZ) Hi-Res Cautz 139.00 T =- imeem dieci Cre * mt 
AA-5' {Holds 82 Diska) 17.00 Diskeites Gy 3M wiih lifsiime waranty, 6 iun uper Cou i2" . Mi. 
AA-B(Hokda B2 Diska) ~ 1.200 | colors. Prices are tor package of 10. wp rp e cid E COLOR 
Smoked Plexiglass Disk Tubs Su" Sglaidevabiden . . - 71.9440 | uscpa nia Maz) H-Fusitz" 194.00 Arden 1-42" Composita (Fm Apple) 239 00 
54" Db! side dbi dan i 28.0010 | Zein 712) A MHZ MiReal Cory | M DO BME 9191 12" Compnalis {Fo Appia] sex 
5€W"'Üsector . . » * 22.00/10 Sekala $SC-T00-137 Composite [For Ani 27.06 
,  UBRARYT CASES Sy” {B ector E: . 22.0010 Amak (i x2". RGE {For IBM.PC] wiaudio 470.00 
CABS 2.50 8” Sol sica/db! dan 25 00110 Princelon HX-32 AGG (For (BM PCI uno 
casa" I 3.09 a” Dbi TEHON den y 49.00/30 Sakae SC-200- AC [For AIA 4858.20 
Color Burgi (Pack al 5) i 12.00 


Cofors Available; color butèt aizi, f Jipe THAR IB « vf 
beige, biach, Hive, red, gray 


AC SURGE ELIMINATORS 


ETT De THES B APUD, s rea | 


‘Anchor 88.00 Lemon {BAC outiete-d prong}, . 44.00 


LETTIS Smart 300. 198.00 Y OTHERE | | i 
DATA CABLES Haven Smart 1200. .. nae | MANY OTHERS IN STOCK unes > prong pwr oord ge | * 
MultiTech MT 212 AO (2000300 A9B.00 pestis s sumi + 98. 
BOSC BE-28X T-for 2-87 divs Novation J.Cat 300 . 110.00 MI Ovange-Ac surge + EMI titer 
sae - ESM ANG SO I E j Auto Dial poy — à E E m 
54" D5C55-38KT-for LAA" or Appia) Auto i 
dv& w/&kt. conn. . .. — 3*5 | US Robotics 212A Auto Dial 489,00 Peach (G outlets)... 70.00 
RS232MM-5' (mais io mas) a 1900 =F 
IBM IO PAR an 32.00 E-PROM ERASERS SOFTWARE 
Kaypro to PAR. 32.09 hi ASHTON-TATE 
QUV-TBn (hobby) FOR FOR 
OK!-Dala Sarnal, i D in - D-BASE II 
OUY- TAG {indusiclal varaion) =, 68.95 T TET APPLE 
OUV-T&2 tailiner & nalaty switch —— 87.50 | ewe Su cim He $409.00 - 


S-100 PRODUCTS s" 


MAINFRAMES SIERRA DATA COMPUPRO 


CARD CAGES/MOTHER BOARDS 


5-100-all assembled and tested 
*IEEE-B96-ND [erminalian required For 2 Standard 8" Drives €—— ee Disk] w)CPM , 209.00 
System 816A 4,000.00 
mema ener | MF E DDB Balot MB): Sii iso 74900 | EE 2) sie MB XE 
-— panda rei —-— MF + DD12 (12 slol MIB)... €whbuntab*??-bmoó65 799.00 t e recti E eR. Eo] | Ram 17-84% - a i 410.050€ 
in Wai: yt] lon Phone A, eres PELA Ram 21-128K i 900.06 
15.00 40.00 60.00 20.00 For 2 Thinline B" Drives DARE BETE Disk N 7 | eio a 
0. 48. 200 | IMF + DDEC (Cadillac version) ,. ..... ... . 500.00 yaa SURDU 
" -— — — 3 IMF- DDeF (Ford version)..... .... ...., 380.00 intadfaca 4 30.0 
8 25.00 689. 100. 31. 8000:5007 , :- S980 
a ET MF + MD12 (12 a wd — 575.00 REREN yum dumm Active Terminate y 
? »pB B9 tc BB se LE 8 MI b i d Encho 2 (d k 
12 30.00 99.00 140.00 41.00 i "A "CALL FOR OTHERS 


Standard Piain Front 
MF + 12 (12 alot M/B) ...... cece eee 50000 
MF + 22 (22 slol MIB) ..... wee pew eee, B00.DO 


D apis ave 
T lage d rr^ ace mo ias (0000 


45.00 150.00 200.00 50.00 


CPU-MEM-l/O 


22 60.00 185.00 ~— 75.00 CLOCKICALENDAR == 
All maintrames excep! IMF + DD&F have EMI filter, 2 DUET GB Be tems 
Ait card cages wi) accommodale a4" len | AC outlets, 15 ea. DB25, 2 ea. 50 pin, 2 ea. 34 pin, 1 GP Kay > t Reve bc nnam 


& 100 ClocióCulendar by QUCompuams 
CC5-B8 ere Md 4100 


Add $20 00 for * Jan-Add £30.00 (otc 2 tens CNC EPE > bón he | indddn m 1 DA 
va fune 2 Bar i Par Buon 


en. Cantronic cutouts, power supply tor 8" MF m 
WE Peach Os 204a Re E ( 


(— BV1Al + SVGA/ + BVIGA/ + 16V3AJ + 24VGA) 


asats Ee sis 


COSA Assembled and Tagli 


FREE DISKETTE TOLL FREE 


WITH EVERY ORDER The Great Salt Lake ! 1-800-545-2633 
OVER $35.00 ge Computer Company, Inc. CONTINENTAL U.S. 


1-801-363-3314 


634 BYTE Scpiember 1993 


Cireta 107 an ingquiry card. 


Western States Save on SALES TAX 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 
YEARS (1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 


PRINT ERS 
BROTHER 
HAA Par-17CPS Daisy Wheel .... ~ 895.00 
HR-1À Serial-17CPS Daisy Wheel ..... .  .78500 
DAISYWRITER 
Daisywriter 2000-16K Bulten 
ZDCOCPSMOCPSLTR/Pat.... uuu. .. 1,025.00 
Daisywrier 2000-48K Buller 
ZODCPSAMOCPS LTR/Par. TII? s 1,050.00 
Datsywriter Cattle . . TIT ZEIT . 32.00 
DIABLO 
820125CPS/Serlal) ... eee seesaw saas DAOLOO 
&30 (40C PS/MuINAF) e ba ons y 1,899.00 
DYNAX 
Gynar15 Par-13C PS Oalsy Wheel 
d cotor PTG-3x buf . , TEPEPE 475.00 


Dyanx 15 Serlal-13CPS Daisy Wheel ..,.. .. 625.00 


C, ITOH 
Gorilla. at A ( "n 4 > owp E ts F-a- 
Prowriter I (8510A) Par 120 CPS . " . » s. 265.00 
Pro-wriler | (8510A) Seria! 120 CPS . cec a5, 928000 
Pro-wriler Hi Parallel 15" Lau i... coss a. 588.00 
8500 (180C PS) Par or Seria 
18PIN SOCPS UTR... „a 3,099.00 
F-1D 40CPSiDiabto/Par or Seria! , 4,148.00 
F055CPS/OiablParorSerai .. . . 1425.00 
EPSON — CALL 
JUKI 
B10G-1BCPS/Diabio Compatible PanDaisy. 565.00 
MANNESMAN-TALLY 
ISOL (180CPC-JOCPS LTR WO... -.. . . 63500 
180L (160C PS-4O0CPS LTA 15 .., , 865.00 
MPI 
MPtH33G (9") Par ‘ i 499.00 
MP) 150 B! (15 Par 2K Bult 
wiGraphics .,;, «5—22x«» DEBA 
MPI 150 > i Par 4K Butt 
wiGrap iti a 799.00 
MPI 150 Y 115") Par 15K Butt 
wiGraphics id " " 4 Reg n 
NEC 
NEC7715 (w/DiíatWo Emulation) . ,.,. 2025800 
cR — 418.00 
Serial Card + Itt 139.00 
OKI DATA 
Microline B24 (SER & PAP-120CPS 10", , 389.00 
Microline 83A (SER & PAR-120CPS 15., ., 62900 
Microline 9? (PAR-T6DCPS-LTR-10) - -. . 51940 
Microlina 83(PAR-T&ROCPS-LTR 15") .... . 899.00 
Microline P (PAF200CPS-LTR-15") | . 988.00 
Microtine 84S (SER-200CPS-LTR-157 .,,, — 1058.00 
STAR MICRONICS 
Gemini 10K (new version) 

(PÁR-120CPS-10'4 ,.., asa canst culus. 299.00 
Gemini 15415" carriage)... secanof-lua oe SOOO 
SEIKOSHA 
GP100-30CPS-Par , " iki 199,00 
SILVER REED 
EXP 550P-17CPS Daisy Whesl-PAA E 670.00 
EXP 5905-17CP5 Daisy Wheel-Seral à 650.00 
TOSHIBA 

P-1350 (192CP5- 120CPSLTR 

PAR or Sariah. ‘ d. . 1,500.00 
F-350 (100 CPS-PAF-1 5" | 399.00 

ALL MAROHI AVAILABLE 
MULLEN COMPUTER 

TB-4A ExIonder BD w/Logic Probe , 80.00 
ICB-*0 8 Channel Low Voltage 

Contralter BO —* En id 180.00 
28:1 ZIF Extender Tast BD "— 130.00 


Retail Sales 
123 East 200 South 
Salt Lake City, Utah 84111 
Retail Hours 
Monday-Friday 10 AM to 6 PM 
Salurday 10 AM to 5 PM 


Circía 197 on imauirv card. 


PRINTER ACCESSORIES. 


DARLO 
Disable 620-Uni-Oirect Tractor 
Diablo 620-Shaei Feeder . 
Diablo 6X?-4l-Direct Tracjor 
Diable 630-Tractor Sound Cover 
Diablo 630-SGL Sheet Feeder 


JUKI-8100 

Seria) interlace 
B+ Ole Tractor 
Uni. Dir Tractor 

MANNESMAN-TALLY 
Factory Quick Tear .. : : 
Aula Font Feed i 

NEC 

Thinbins 
Veral Tractor. = _ 
Horizontal) 
Bi-Die, Tracior 
Cul Sheet Feeder 


OKI-DATA 
84 Cut Sheet Feeder 
282792 Tractor . 
Serial init. w2K Buller (For 82A} | 
Serial inif, 2k Buller {For 92 & 93; 
Okhigrenh | 82A or 83A Graphics ROM 
Olugraph i) B2A or BIA Disk l'or Appie 

STAR-MICRONICR 

Serial inti Bd 
Sanal Intl. Ed wit Butler 


Commedorg 64 init. Bo. . —À 


TOSHIBA 
P1250 Cul Sheet Feeder 
P-1350 BDk Tractor 


OUR Eye 


IBM Add-On Drive 
* Direct Drive * Quiel (Teac Equiv.) " 
"320 K/48 TPI " 5ms Track to Track ° 
REMEX AFO 480 hg 9g à € o9 teas a 235.00 


DISKETTES 


SS/0D 5 Yr. Warranty 
Oty/100 for 


18,00/10 


150.00 


l/O PORT CONVERTERS 
SPC-Serial io Parallel Converter _,... 99.00 
*Allows the use of any port 
"Baud to 19.2K * Handshake Signals 
PSC-Parallel to Serial. . . ....,. . 89.00 


IBM ACCESSORIES 


AST 


Gombo Plus (SPO 64K) 299.00 
Mega Plus (SC, HK) 299.00 
LO Pius (SC) 125.00 
MAYNARD 
Floppy Controller 155.00 
Finppy Controlier (Serial) , 225.00 
Floppy Controller (PAR 265.00 
QUADRAM 
Quadboard 64% 289.00/4 5D.0ü 
Quadboard Il 840255 K 259.00/45p.00 
Quad Link (Allows IBM PC t6 une Appia il 
Software 480.00 
KEYTRON)CS 
Enhance your PC-with a Superior keyboard 400.00 
KRAFT 
Joy Buck 65.00 
64K UPGRADE KIT — 48.00 
RANA 
Add-on 320K Drive and Case 288.00 


The Great Salt Lake 
Computer Company, Inc. 


APPLE/FRANKLIN ACCESSORIES - 


ALS 
CPM 1.0 Card i 319.00 
ASTARA 

AF Hodulator , 18.00 

EVERTER 
EV18K (}6K Add-on Memory) . 45 00 

GENERIC 

Cask Controller for I) E Ty 
BO Column Video (Vides Campalibies  . eo 

KENSINGTON 
Syslam GaverFan & Surge Protector - "o0 
KRAFT 
JoystckfQüE . - " 52.0n 
View Max £0 Govier Mami 1400 
Micro-Max 80 Col 128K Mem (IH 159.00 
MICROTEK 
Er cle B4K/intertace and Graphics 
Duros Gx-PiPar intertace Card = 
ace 
and Cable $0.00 
Parallel inferteca Board a.00 
Memory 128K 208.00 
ORANGE MICRO 
G Graphe Meraca , . 121.00 
Bul Bo. w16K Buller an 136.00 
Grappler + 18K Bylter Esp 179.00 
TG PRODUCTS 
Joy Slick 41.00 
Pacdles 29.00 
Selecta Port 39.00 
ABOG Conirotier tors Drmes 300.00 
ABO Cabe 2? 00 
OTICOMPUTIME 
CCA- A ClociuCalendar 100 DO 
APPLE OISK DRIVES 

Micro-Sci 4-2 (15TR) 225.00 
Mictc-Sci A-4O (DTA) 259.00 
Micro-Sci A-70 (Quad) 229.00 
idicre-Sc« Controller 70.00 
Rana Eitel . = 259.00 
Rana Elite Il : 400.00 
Rana Elite il £29.00 
Rana Controller 85.00 
'THIMLIME" % size 163K 40TR 225.00 


SYSTEMS 


Ápms it E Starter i i 182500 
Columba PC i CALL 
System H16A 4,000.00 

Eagle PC-2 (t6BIT) 2 ea. 320 K 
FD/64K RAM 2,700.00 
Eagle 1&20 1 3,400.00 
Eagle PC.XL 1500.00 
Franklin 1000 " 855.00 
Franklin 1200 Stanet - 1525.00 
Kaypro I (w/2400 saffware) 1,404.00 
NEC PCBOO/A 750.00 
Pied Piper - 1 ea 255 K FDIEAK 1,139.00 
Sanyo MBC 1000 twi$2.DOO soliwara) 1404.00 
Teievidao T5-B03 3800.00 
Televideo T2-1800 d 2475.00 
Teletote | {naw} wi sal wate by Televideo 1,005.00 

TAY US FOR OTHERS 


_ TERMINALS 


Veewpoint-A1 (While) 545.00 
VWWwpalni A2 (Green) 500.00 
Viewpantaa + (Green 1 540,00 
Viewpoint 60-Same as Tolevidao 925 715.00 
Viewpoint 90.Same as TeMvici«n 950 (132 Coh 825.00 
Viewpoint Color 995.00 
TELEVIDEO 
TVDU 522.00 
TVOJO + " S85 00 
has 


' ! + 


WYSE 
WYSE-100 


T9. . 
RG1000/TV60 Graphics Upgrade lor 925/950 1,109.00 


Wie SE. [Cahir] Aretan 


Mail Orders 
P.O. Box 3150 
Salt Lake City, Utah 84110 
| Mail Orders 
Monday-Friday 8 AM to 6 PM 
(sometimes much later) 
Saturday 10 AM to 5 PM 


BYTE Sepiember 1983 635 


Computer 


Components 


"SPECIALS OF THE MONTH 


OKIDATA 
Microline 93A 
* 160 cps 
« 15" Carriage 
. Very Close to Letter 
Quality 
$ 799 


BMC 
PB101 
e 16 CDS 
« Bi-Directional 
e 132 Characters Per Line 
» 2K Buffer 
$ 649 


COMREX Il 
CR II 
« SK Buffer 
«12 CDS 
e Letter Quality 
. Best buy for the money 
$ 499 


MICROTEK 
Dumpling CX 
« Same as Grappler + 
+ Full Graphic Interface 
« Works w/ Apple & Franklin 
s. Includes Card & Cable 
« 2 year Warranty 
$89 


See Puge 597 
for more 
Printer Specials 


Quentin Research 
» Fully Compatible w/Apple 


» Faster than Apple Disk Drive 


« More Storage 


1 For 5209 
2 For 5410 


5/4" Diskettes 
100 For ONLY $250 
e Dbl. Side/Dbl. Density 
. 5 year Warranty 
s Reinforced Hub 
Sgl./Side DbI./Density 
100 for $150 


Tandon for IBMPC 


* TM 100-2A 
.« 320K of Storage 
« Manual Included 


1 for $225 
2 for $440 


Hayes 1200B for IBM 


« Smart Com Il Included 
« Made for IBM 
e w/IBM Software 


ONLY $449 


Verbatim 


e 5'/4" Diskettes 
* Free Plastic Case 
e Part No, 525-01 
« Sal. Side/Dbl. Density 


10 for $26 


Shugart 
« 801R 8" Drive 
¢ Single Side/Double Density 


1 for $355 
2 for $700 


CALL 800-847-1718 


For Weekly Specials 


s” 


ss We Offer More Than’ 


IBMPC 
» IBM 256K 
s Keyboard 
e?, 320K Disk Drives 
e Amber Monitor 
a Color Card 


$2895 
Call for other configurations 


Franklin 
Starter System 
e Franklin Ace 1000 w/64K 
« Amber Monitor 
» Disk Drive (Slimline) & 
Controller 


$1195 


Commodore 
«Commode 64 
s 1525 Graphic Printer 
* 1541 Disk Drive (1) 
s 1701 Color Monitor 
$999 


Super 5 
e 1/2 Height Drive 
« Fully Apple Compatible 
e 1 Year Warranty 
1 for $209 
2 for $400 


USI 


. 12" Amber Monitor 
« Composite Video 
e (20 MHZ) Hi-Res 
ONLY $139 
Taxan (Amber) $139 


Circle 80 on inquiry card. 


« Dealer inquiries Invited 
* Quantity Discounts 


Available 


MI. ms 


Low Prices? T 


LEARANCE SALE 


ew Fall Inventory 


PERSONAL & PORTABLE 
SYSTEMS 


Franklin 
Ace1DCOO w/cotor ET - . ÇH 
Ace 1200 w 0rive e Call 
Apple 
le B. ^ pp 91050 
WEStartersystem - . . .. 1495 
IBAA 
IBMPC 64K Keynoara, 1 Drive $1935 
IBIMPC 4595 
Call For alk Configurations 
Kaypro 
Kaypro H r $1450 
Kaypro4d ., 1850 
Kaypro 10 2595 
Columbia 
1800-1 2 520K Drives ..92395 
Eagle 
Eagie il $1895 
Corona 
Portable 1 Orive v ..81995 
Desk Too Computer 2205 


APPLE, FRANKLIN 
Accessories 


Advanced Logic Systems 
Cpmàiücard 5 299 
2 Card CPM Card 4 130 

Astar 
RF Modulator .5 1B 
Gibson 
Light pen for Apell & iE ..§ 249 
Kensington 
System Saver /Fan & Surge 5 69 
Micro Max 
Viewiniax SOE w/G4K of Pam Exp to 128K .§ 149 
Micro Soft Products 
Softcard w/ cpm ' $ 239 
1b K Card 65 
Premium : 469 
Micro Tek 
Ram 16 46% .S 45 
Call for Other "Microtek pricing 
Kraft 
Joystick 5 A? 
joystick HBM! 45 
Videx 
Videoterm $ 206 
CCS 
Serial Interface 5 118 
" TG Products s 
Paddles 26 


Selecta Port 


MODEMS 
Hayes Micro compar 
Baud Smart Modem $ 199 
1200 Baudsmart M 475 
Micro Modem N 259 
Micro Modem i w/ Terminal Package 279 
Novation 
Cat 3008 $ 119 
Apple Cat li 269 


ompultfer 


Components 
Unlimited 


IBM PC 
Accessories - 


Ast Research 
10+ Serial port & Clock Calender $ 119 
Combo + 64K Serial, Parrel &c/C  , 265 
Mega + 64K Serial cit 269 
Mega Pak —-— : 256 
Man ra + to512K 289 
Maynard 
FOC Disk Controlier . S 155 
FDC/PPDIsk Controller w/par, port 205 
FDC/SP Disk Controller w ser. port 225 
Quadram 
Quad Link S 495 
Tandon 
TH 100-2(520K Drive) S 225 
va Disk Drive 
Stimilne Oisk Drive $ 219 
Expansion Ram 
4154, ZOONS 6ea.9forS 50 
USI 


Multi Display Car d .$ 340 


gya" " 8" 
DISK DRIVES 


FDO100-BD8*" 5gi /DO Den . . . 


Mitsubishi 
7894-63 DbI/Cbl Den 5 389 


Shu 

SABOTR Sgi/Dbi Den 5 355 
SABSIR /DbiDen 485 

Tandon 
Uil Le § 160 
225 
Density 339 
UAE Mp epu 358 
TM y. IDDI Den 455 

We Will Beat All 
Competitor Prices on Disk Drives 
Commodore Corner 

64 Computer 3 s 229 
1541 Disk Orive $ 269 
1925 Graphic Printer 259 
1701 147 Color Monitor 279 


Data 20 


ZBD Card 
BOCOlumn Card 


DISK DRIVES 
FOR APPLE & FRANKLIN 


Super 5 
Controller " H : t 
514" Disks Verbatim 
e A Eos l S 26 
Elitei ,S 249 
| 409 
679 for Controlier 
A2 Micro sci 5 219 
*Add $70 for Controller 
Quentin Research T 
Contrater 


800-847-1718 


OUTSIDE CALIFORNIA 


NEW RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 


MAIL ORDER: 
P.O. Box 1936 
Hawthorne, CA 90250 


0% 'to 4097 


VIDEO DISPLAY 
MONITORS — 


USI 
Ai (9° amber HIRES 5 130 
P2 "Green HiRes 120 
A3 112° Amber Hikes) 139 
PA 112" Green HIRES) 130 
BMC 
12AU {12" Green $ 79 
9191 Color Composite 240 
EUN (20MHZ 


Amdek 


zenith 
2VM123 (12° Green (New 5 95 


SN topi b 
Calor ROB i 
Princton Graphics 
PGS H112 w/IBMCable $ 475 
Taxan 
12 "Amber & 159 


LOW PRICED 
Hi Quality 
DISKETTES 


Sia" 


od esaet $17aàbox 
à box 


ISIde/Dbi Density 
8" Disks 


ISide/DbI 
pH ipe 34a box 


All Disks come wiReinforced Hub, 
5 yr warranty and not bulk packed, 


B^Version 


DISK DRIVE CABINETS 


Soi Cabinet d. ^ rim S 55 
aitans wor HOON 85 

— — 205 
af Dual Cabinets w/ fan à per SUP MEA 250 


All Products Have 90 Day 
to 5 Yr. Warranty 


If you don't see 
what you are 
looking for, 
give us a call, we 
have much more 
available 


Circte 80 on inquiry card, 
No Surcharge for Credit Cards 


aie di 
eo x 
CLA 


Technical & Customer Service 
(213) 219-0808 


All mercnandise new We accept MC, vis. Wire 
Transfer COO Call, Certihed Cneck, PO § from 
quired firms, APO. accepted Siipping. 
Mirumun 53,50 first 5 pounds. Tax. California Res 
Only add 6! re. sales rax 


Prices Subject ro Change 


Mon., Tues, Thurs. & Fri. 7 a.m. to 6 p.m. 


Wednesday B8 a.m. to 9 p.m. 
Sat. & Sun. 11 a.m. to iN ii 


Advanced Access 
Smoked Plexiglass Diskette Tub HoldsBO — S 2 


FANTASTIC SAVINGS 


p: Jae: 


ON THE ORIGINAL 8-100 MOE 


For engineers, tobblesis, and anyone who wants to save a bundie, the SI-M 
bs Phi answer. Full regulated pow 15 ran up 4o four flogpy disks coupled wi 
NE 12 Sit bus, makes the S3-MOD an ucs 
lona! computer base Single board design means no wiring from tha pow: 

to the molharboard. This eliminates ail ground loop problems associate 
wih brands of malntrames who are forced te use termination The $1-Md0 


DUAL DRIVE SUBSYSTEMS 


€ DISK DRIVE $4 
BLOWOUT SALE 


HORIZONTAL OR VERTICAL 
Fully Assembied and Tested Units 
ONE YEAR P+L WARRANTY 
On Shugari and Mitsubishi Subsystems 
witwo Misubishi 05/00 Assem + Tasted - $1170.08 


wiwt Shugarl BOIR SS/DÜ Assam + Tested . 2 =. 95.0] 
wiin Shugar S51R OS/D0 Assem + Taged. . 1225.00 


A VE; 


w/two Siemans 120-8 SS/DD Assam + Vested, — 678.00 i rm ~in mm re : TAA -— e is mn - 
w/two Quma OT-6 DS/OD Assem + Tested =. | 1250.00 

Cabinet A & T w/Power Supnty and € : 235.00 | Four A.C. cutlets are provided for peripheral hookup and plenty of cutou 
Cabinet Top and Bottom |, ] Üny 59.50 avallabie lor RS-232, canitonies + others. Gur regular $225.00 pace for Ih 


S1-MOD and 250.00 pries for our 12 SiM cabinet ii being SLASHED! 


uo pl php a eer <r to * * w SPECIFICATIONS * w * 
external 50 Q^ cable pari C600! 31 50 ingrat 
- , 120/80. +5¥ @ 5A "TTE! 
THE LOWEST PRICES IN BYTE! — | j^ 45771 $5700 dudes al cables We ae See 
8“ Shogart MA SS/DD — Slashed... -- $355.90 | w/two ABTPI 05/00 lnchides ali cables Don't settis tor those cheap 6 slot immetations you've seen elsewhere in th 
8^ Shugart 8518 Double Sided 1.2 Mag! —.— 457.00 L w/two 96T 05/00 incudes all cables mag, OWN THE BEST! XOR S-1 MOO and $-100-12 Cabenat $395.01 
8^ Quma Datairak- DS/DO “THE BEST" 479.00 P ' 
8^ Mitsubishi Full Height Double Sided 1 Year P+L , A450 [ ~ California 
B" Mitsubishi Thinfine DS/DD ! Year Paris + Labor ,. 465.00 XX Computer 
A" Tandon 848-1 Simine 55/00 600K BYTES . 355.00 SS Systems 
B^ Tandon B48-2 S&mine Double Sided 1.2 Meg. . 475.00 : — tM 
8^ Siemans 180-8 58/00 OH SALE HOW!!! „n MA) no 
54” Mésutsi Ful heght 96T PI D5700 750K . ma| 87 POWER S100 POWER | CCS SYSTEM 2410 . .$1995.0( 
5" Mistublsi Simin 96T.P.J. 05/00 750K. . 415.00 | For Two 8" Floppys For 6 to 22 Slots 


SW” Tandon TM-100-| 5S/DO 48TPL EK. ..,. .. 1980 45/06 g 4 Amos «BVDC & 30 Amps * Includes CP/M9 2,2. « 2-Serial/{-Parallal Port 
5W* Tandon TM-W-2 (LB PC Addetnt 00 0. 28840 * 2AVDC @ 3 Amps *1BVDC @ 6 Amps * DMA Disk Controller — & Hardware Vectored Interrupts 
5K” Tandon TM 100-4 DS/00 S8T.P 750K. ,.,,—— , 36300 -5VX @ 1 Amp ~16V00 G 6 Amps 


$ 2-Resl Time Clocks æ Supporis CP/M* , MP/M?* OASI 


onty 59.95  onty 89.50 


* WINCHESTER HARD DISKS + 

5h" Mise S Meg" Hard Disk — Awiate ,, , $485.0 K “UNIVERSAL POWER SUPPLY....69.954 COS 2300 System, A & T . $1695.0! 

JJ Miniscrive 10 Mog” Hard Disk — Twice the Space 850.00 F * includes CP/M* 2.2 * New 2066 54K Memor 

d e Mon Mir TET ATES SMARTMODEM 1200 | « 2300 vantan: 4 2422 Disk Controle 

ems Wome a kn uM ' aug | THE LEADER OF THE HAYES MODEM FAMILY | x 2810 2-804 CPU + Complete A«T 

a ; — Mast Popa F3 « (200 Baud — Bett 2124 Compatable 

ra ve nag ii A Ns Monster! a e 300 Baud — Be 103 Compatable * 2710 4 Port Serial . [ Kt [E i 4245.0 

Venetia N * Auton alg — Tauchions o Puls k 2719 2 Serial — 2 Parallel. =, ET 
t€ mn nr ates 2610 CPU 240 at 4 MHZ... oy-255.0 

with SCSI Microprocessor Contraled Interface | a Button Speaker for Mantarmg Cali Line * | Om (o y- 

(Coni up to Four OMEGA Cartridge Drives}... $896.8 [re ara pust a tew tres e Smart 1200 e exi modem youcan buy, | 2422 Disk Controler with CP/M 22.— ,— Ony- S304 

MEGA V0 Megatryta Cartridge — Na Interiace PCB. . 855.90 CU oy a fa OY epee RUD | 4 2066 64K Dynamic Memory, o Unfy—390.0 

' be program tonWoled using amy guage Cur specia pi | 
f gu wide ae bon ST aa | tiae mgr al GP os Sez p SSX i een... 


“Tet Sae sace aller tonraliino 


CUSTOMER SERVICE HOTLINE 1 - (714) 898-552: 


DRIVE CABINET DEALS PERIPHERAL SPECIALS 


XOR 500 


TERMINAL OKIDATA ML92 
SALE! 


3409 Boo sae 
#T-1000-15 ng "- W 


BIG SALE! WIA BOO: A new video display terminal faatur- 


On assembled and tested cabineis. ing & Sereen ilil # Delached keyboard w 9 | gnen Merdar ken ierat covespentence Gus i 

One year parts and labor on thase dual drive cabinets, complete wilh power «ip. A.C. and | cursor contro! Keys x 5 function Kays x 7 | eee coros Bo ee pre ime Mene] Pr ccs 
D.C cables, 50 pin data cables (vertical only) and complete mounting hardware. screen aliribules x 25ih slalus ting + be cee high *perd qa with Laat "fi sebhiisg Hip 
| 8” horizontai cabinet assembled and tested ffS-1000-05 SALE $199.00 | 50-19.2K baud æ Column + filed tab s and | mon teamation corresoonarate nazi pining ai beta 
50 pin dala cable fer horizontal cabinet gC-6000-01 $ 25.00 more 4e Ail these features with à lull @ month adeste graph&ci i waeida;d Both aerial And pal ase! ik 


B" vertical cabinet complete w/50 pin data cable 4S-1000-13 SALE $199.00 | warranty make this terminal the best buy on | ena emare — ee en 
SW“ vertical cabinet completa wilh 34 pin data cable #S- 1000-20 SALE $125.00 | the market 4M: 2000-10 parallel w/teactor 5589 


BARE CABINETS! * The fifty-flve dollar x KOR 500 4T.1000-15. — $495.00 | #M-2000-83 serial w/tracor . — $699 


Horizontal or vertical types, we'i |9” Power Supply le Back! | PMMI S-100 MODEMS| 5%” MITSUBISHI 


even supply mounting hardware. |.. 2 models are now available. The highly popular | 5%” Matt Be | 
Cabinets are enamel painted a beau- MM103 which is Bell 103A @ 300 baud, also | Floppys. 4B or 


runs al 600 taut, and the new modem from | LP! These gou- 
titui tan texture and have mounting | * PMMI which 15 Bell 103A and 212 compatible | Ple sided, double 


al 300 and 1200 baud. auto answer auto dial | 49^8y anves wil 


holes available for fan, drives, A.C. IEEE 696 standard. H software Is a problem COE — full one yea! paris 3nd h 

cable, power supply, etc. D.C cables and schematic wave gol il! Designed specifically for the PMMI | warranty. The 48 TPI drives are pervect lor LB 
#U- 1000-02 8” Power Supply $53. #M-2000-45 300-590 baud $348.00 | P.C. add-ons! 

Horizontal 8"Emply 359.95 | SS/00 A C. Harness #C-6000-37 -50 | #M-2000-44 300-1200 bauo.,  — $595.00 | #n-1000-34 DS/DD 48 LPI. Thinkme — $295 


— 8" mi $55.00 | DS/00 AL Hamass £C-6000-38 . #8-1001-16 Crosstalk Software — $150.00 | 4D-1000-32 DS/DD 96 TP. Thinhne — $315 


Circle 486 on inquiry card. 


TWO Locations to Serve You 
ORDER TOLL FREE 
ve EAST x x WEST * 

1 (800) 435-9357 1 (800) 854-8174 


In lil, (815) 486-4002 In Calif. 1 (714) 888-1492 


x MADE IN USA x BUY FACTORY DIRECT x 


X tandi] Cen aure ura $5000 15v AOE Fee MotesshomivaUPS miewotane mean * EAST x 1! Edison Drive, New Lenox, Minois 60451 
ilie ume dr ar mere e mandi EA ET n mena Pte * WEST * 15392 Assembly Lane, Huntington Beach, CA 92649 


CUSTOM COMPUTER SYSTEMS by XOR 


Why do companies like 1.8. M. Corp. Atari Corg,, Matlel Elec., Kennedy Space Center, Edwards A F.E., Mntomia Cop., Raytheon, and Pacific Technology buy produal by mæl from us? Maybe 
t's our lull 1 year parts and labor warranty on all AOA O.E. M. products. (f could be our slate ol the an technology, af aven the faclory direct sales and service. We think II's our custom 
computer systems with over 1000 possible cardigurations. if you don't see Il advertisad, call us joday, chances are we CAN custom build the system YOU need. 


*x MICRO MANAGERS: POWERFUL, PORTABLE, AND AFFORDABLE + 


Don | be fooled py the system's Inexpensive but powerful, small Qur mos popular compular 


uM m Mah alain endugh for portabiRty, these min! — BB textures a4 slot 5-100 bus and 8” 
$-100 bus d— aeg 25 hard disk systems have à special industry siandara format Reads 


KOR interiace to the S-100 bus 
ha leaves an 5-100 siot open for 
expandability Choose kom 5. (D, 
and 16 megabyla aizes (6 5, 12, 
+ 20 magaiyia unformated, ) in 


and writes the IEM 3740 lomat 
35 well zs ary tyle size serlo. Ex- 
pandabie? Yes, add 3 hard disk or 
cariridga subsystem vein. your. 
diia base grows, includes CP/M 


and many utilities on two disks 

Add on 3 hard dish when you need 
more sjorage "The sofiware and 
hardware thal comes with each 
DA ^ System, is ready bo Tun a pair 
ul $" single or double ded lop- 


dudes CP/M operaling system operaling 1ysiem 
nies, oy aped addi a Un ng i 
> Cable ta ihe system — many her "d 
Configu(ations arm avaiabia. 
»" 
514" Z-B0A 64K CPIM System 5%” Hard Disk with ¥% Height Floppys 2.4 Meg DSIDD 8” CPIM System 
* Qual Flepoy 375K 53/00 40 445.08 * § Megabyte Hard Dish w/375 Floppy $215.00 + System with Dual SS/DD 1.2 Magabyt 795.00 
a Dual Floppy 7508 05/00 40 Tak Henry oO * 5 Magabyte Hard Dish w/7S50K Floppy $2345.00 | + System = buy DS/DD 2 4 a $1995 00 
* Qual Floppy 1 5 Meg OS/DD 60 Track $1645.00 * 10 Megabyte Hard Disk w/Two Floppy 1 5 Meg $2795.00 | + System NO Drives (includes CP/M} $1155 00 
* Chassis [fio boards No drees No CPM 2 2) $ 425.00 |  !6 Megabyte Hard Dish w/Two Floppy 1,5 Meg. $2065.00 | + sien Chassis (No Boards, no drives, no CP/M) $ 395.00 


* THE BASIC PROFESSIONAL FLOPPY. HARD DISK AND TAPE BACKUP x 
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2.4 Meg r OS/DD 64K Z-80A CPIM System | 20 Meg Winchester wi2.4 Meg Floppys | 20M H.D. with 17M Tape and 1.2M Floppy 

r : cot B ee ae For the senos protessiongl thes system features the lamoas S- 100-12 cabened | Samun jour prceiens da an thes hb 1 regine upe ivive and be anie i ho Ves be 

rame. ab it Hon e De d M. 1740 tare (R* COTM soda "ari as we &w | with XOR's 5-00 12 siol motherboard, The Quantum tard disk has Iwo uror» aa sr V Fd wie re 0 rar a ae 
v On (X) Vaed noe oF wota VERUM " = di 

dt in ne co wissen PAOI EES OO SS DD Dover aalas 1s wed ts Ly — mend dM 507 ard has our amas | vea warranty Cal us ol ere 75-1000 $5330 00. Aow care 
EE $5275.00 with 3 1 peer 4D meqadye parc dab JS 1000-82 $7240.00 


U.S. MICRO “SALES SOFTWARE GIVEAWAY! 


Order any system below and get all of the following software and manuals absolutely FREE! CP/M Operating System, 
Perfect Writer, Perlact Speller, Perfect Mailer, Perfect Calc, AND an eight modula business accounting package by 
BUSINESSMASTER INCLUDING: A/R arder entry, A/P purchase ordars, G/L, Payroll, Mailing List, Fixed Asset Ac- 
counting, Inventory (RAW), and inventory regular goods. AND multi-user systems also include Digital Research’ s MP/M 
and Link-80 software. $1685.00 value. 


* THE OFFICE MASTERS! REMOVABLE CARTRIDGE DISK SYSTEMS * 


=a =} 


SE 


leg Ca artridge Disk And 1.2 1,2 Meg Floppy TWO 10 Meg Removable and DS/OD D Floppy Multi-User Cartridge L Disk System 
p a mange OS 3 mTot D RES A Un 4 ara ashen eis oth ai hese gE poU er e A 
ELIO CES EE derer aman Ohm eene re | et e EL E I fe met EE EET eS 
b S 34. — da — —  —L MT We nt ue PP here bo 45-10-75 $4596.00 -rir e dam | du umm QS anc we DO we nas so d 


HE BUSINESS PROFESSIONALS: HARD DISK MULTI-USER SYSTEMS x | 


La——— RR CEREREM —'! E- 
— — oe e» pP 
SS ee 


7 User 85 Meg wil? Meg Backup n 
flow a's avaitghie, fhe aimed wareg, rystem to run eyen ios 

pones! 7 sapie wees bec nip one proiesuorge roast osior d 85 hing tal 
enough, we can pul fopeina zi much is Chef funded ang forty megatytes! Fil 
1? Mag Ups backup nuns arcteval siraga of valuabie data #5- 1000 &. $9595 00 
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OUR SD PRICES AND SUPPORT ARE THE BEST! 


PRIORITY ONE ELECTRONICS 
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SBC “300 


Z-80 Single Doard Computer 


Fully complies with IEEE 696 (5100) Bus Standard 
2-80 CPU 4 pr 5 MHz 

&4 K Gytes of RAM with parily 

2 to 16 K Bytes a! PROM 

24 I»! addressing to 16 M Byles 

SASI Port with B bil UD dala bus 

y Programmable Communications Options 

ual Programmable Serial Fuld-Duplex Channels 
Supports CP/M Pus MP/M, and TURBODOS 


ir 


Permanent Bus Masler ar Stave 

Twa Full Duplex Serial Poris 

Asynchronous, Synchiinous, af HDLC 

Sollware Selactatde Baud Aale 50-57,600 

Sultware Selectable 5, B, 7 or B Bite/Charag ters; Even, Ddd, or No 

Parity, 1.152 Siop Bits 
e CAC Ganeralibn/ 
o Potet UO or intem 
e 3-16 Bit Counter Trmers/3536 CID Chip 
e 1 Year Warranty 
Part No. Baserigtion Lisi Price Qur Price 
BUSDESSOG5 — 780A 4MHz AAT $741 00 929.00 
810538082 7808 GMHz AAT $825.00 $990.00 
BUPSCTSRZ406 7 intemal Serial VO cable $ 1458 
BUPEESBNIZS 12" 50 pan internal dsk cable $ 73.60 


VERSAFLOPPY Ill 


Floppy and Hard Disk Controller 
e 5-100 ((EEE/69G) Compattye 
e Supports leur 516" w 8” floppies 
€ Phased lock nop dala separator 
€ Supports Ihres 54 Winchestes drives 
€ Complete err checking 
e 2K byte sect buMer 
@ Data Warsfer of up to 5M byles/sec 


Arulnbie Soptamber, 1003 — ORDER TODAY! 


BUIEEJOBR — VFW-3 Dusk Controller (AT) $. 895 00 
BUPBINTEIIT41* WS” unbanked CP/M* 305108300 
BUPSINFI20142* wil” unbanked CP/M* 30. 5108300 
BUPDEFFISQI4J* w54" banked CP/M* 30 $108300 
BUPREYTI3ET44*. w/E" banked CP/M* 30 Vola 
*CP/M* 30 is configured for the SDS SBC300 


VERSAFLOPPY 11/696 


py Disk Controller 
© 5-100 EEU/S96) eran 
e Concurrent support of 4 drives of 51" oF 8" 


€ Doutie density formats 

@ Separate comectors for 598" and BY drive cables 
a Singie and double sided dick dive capability 

€ CAC emo code checking 

@ Phased locked loop data stnatator 

è Recommended for operation with ihe Z860 CPU 


Dr i] Versaloppy |V606 (AST) $400 00 

BUFMIT?Z281417 With S" unbanked CPrM* 352000 

BEPSEWZ28IA2* Wah 8" untsr&ked CAN" 3520.00 

BUPEOTFEDOT43* With 5" bankad CP/M* — $52000 $428.08 

BUPCOTETER144* Wilh 8“ band CPIM” $52000 421.01 
*CPIM* 1.0 configured lor ihe SDS 58C300 


SOFTWARE-CP/M PLUS" 3.0 
SYSTEM REQUIREMENTS AND OS INFORMATION: 


CPIM* 3D requies a nimium of 112K bytes of system RAM pertthoned 
mio two banks (54K sach: for opman Memory size pacamatars am 
communicated In Ihe OS ty menu selections in GENCPM Tha OS is 
Graded vito Two moules, He readen portion Pal. fesides in iha commen 
merony, and the banked pertion thal occupies Ihe upper area of DHANK O 
(ust Delew ihe common area) The common atta must be hom 4 K to 16 K to 
be cormpalibie with the disiribulión confiqueation 


80238539144 CP/M 30 8" banked for SDSSBCIOD $315.08 
BUEOEIONA? CP/M 30 8" unbanked for SDSSBCI00 — 8315.90 
BUs0s38143 CP/M X0 5%" benked [or SDSSBCINO $316.88 
8U$91238141 CP/M 305 unbartkad lor SOSSBCIOO $316.00 


i9 
E420, 0 
£429.00 


RAN STE Geechee 20873 
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8 Port Seral I/O 
5-100 (IEEEJGBB) campatitte 
Synchronous or asyntivous DTE/OCE 
VO ports ate adressable 19 any B byle boundary in BAK 
Software selectable Dad tate 
Full duplex, up le 1 Mbil/sec in syachranaus mode 
5, 6, 7, at 8 data bits/cheracter 
e Stop bis - 1, 15,2 
€ Panty - odd. even, or none 
e Eco delactlion + parity, overrun, CAC or fang 
interrupts: 
€ Receiver ready 
e All riceve characiets 
Real Thue Ciech with Battery Bockop 


Pari fis. Deacriptioa 


BOSOS38003 — B Async serial (ART) $69500 $504.06 
BUSOSSIOSA — B Sync serial (AST) $70500 3078.06 
Cebit Each port has Us wn 26 pin header Order one VO rabie for eath port used 


Lisi Prca Our Price 


BOPOCTESRASE 25 pin SKT conectar io DE255 24" $ 1488 
| BUPRCZUSEODP 25 pi SKET connector to DB25P F 15.70 
BUPRC285380DS 25 pin SKT connector to 08255 F 16.55 


PROM 100 
Eprom Bumer 


e 5100 (IEEE-695) Compatible 

| @ Programs Ihe Following EPROM 2704, (me 2758. 2716, 2732. and 
Texas inetrumanis 2515 

€ Dip Switch Selection of EPROM type 

o 25 YOC Programming Pulse Geseraled On Board 

e Maunum Programming Time 16,384 Bits m 100 Seconds 

@ Power Fasoemeni --BYDC al 300 ma +16 VOC af 100 ma — VOC 
al 80 ma 

e TTL cempalibia 

a itt. ere CPM 


@ Zero Insertion Force Socket 
| s gon Teni are 


STARTER 


A COMPLETE MICROCOMPUTER ON A BOA 
e 280 CPU with 158 instructions 


| € On-board keyboard and display 


| ® Ürnbosd PROM nrogcammer for single voiage PROMs (2718, 
| 2758, 712516) 

| e Kansas Cily standard cassette nterface 

e Simple key contoted aodio cassetta load and dump 


included) 
e Wire wrap area lor custom cirurtry 
@ Singe Step through RAM or PROM 


2K Byla ZBUG monia in ROM 
| € 1K Byles of RAM (expandable to 2K Byles) 

e Ad Channel hardware countes/limer (780-670) 
9 Two bi-dwecilonal B-bit VD ports (280-P10) 

* Up to 5 programmable breskpomts 


E e Swttch selectable PROM nr monitor restart 
f a Veclored inlerrupls provded by 2B0-CTC and Z80-P10 


BUEDS33007 780 Starner System (AST) — 545000 geared 
[Shaping Weg d e | 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - CIrvine:) (714) 660-1411 
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ExpandoRAM IV 


256K Dynamic RAM 
] @ 5-100 IIEEE/596) compatible 
a 255 K Conlipuration 
@ DIP Gwilch Seleciante Addressing 
| a Board may resido anywhere m the 24 Gil address space al Ihe 
| IEEE-696 Gus 
9e B and 16 Bit data Transies 
è Panty Check 
€ Options! Ector Detection Corsction 
& Invisible rehash al end ol any OP code fetch larced refiesh cycle 
every 10-46 macroseconds 
S Error Detection and Correction (Harter Code) 1 bit corrector 
opitünal 
e 1 Year Wartanly 


Pari Hu. bescription 


DOSSSIIOES ExpandoRAM fy 255K (AATIS( 145,00 
MEMO ExpandoRAM IV 258K $1990.00 
WEDE iA£T! 


ExpandoRAM Ili 


Random Access Memory Boord 
© POWER -F7V lo +107 & 400 mA (max 
9 | vea warranty 
a zum Outpul disable or manual switch selectable oulpe 


Uni Price Dor Price 


o Typical power dissipation aj 5 walls 
e 4 MHz operation 
* Pori addressable board select lor multi-user system 
e POWER (2 5 memory cyete) 
7T to 410 V @ 400 mA (max 
e 1 Yax Warranty 


BUSPRENMIUST 256K ExpaicRAMII 655 $325 00 
AR 


ROM DISK 128 


Accellerator 
@ 5-100 ((EEE/595) cormpatibie 
e 128K Byles of sinrage per hoard 
e Uses 16 user supplied 2764 à 2732 lype EPROMS 
€ Up to (cur boards per systern for a (oat of 512 K 
© Meets all IEEE 696/5-100 specifications 
e Serial Port provideg (using 6251 UART) 
$ Op switch selactatie 
© Looks Whe à disk drive to (he system 
e Eumnales media problems 
€ CP/M Plus support porvided 
© idea) or emaronments where mechanical drives ars not practies 
e CPYM® and MP/M* instal programe 
€ Y Yea Waranly 


FHDEHAM ROM DISC TZEK wicEPROMS(AM T) 535000 $290.5 


RAM DISK 256 


BMPREPMESPABE 2° lniprna! Sena) WC cable 
Progrom Accellerator 
e S-100 (EEE/S95) compatible 
* 256K bytes of sequentially accemad memory 
© Onboard transparent refresh (only when (he MI moral i 


stopped) 

e Faster than a floppy disk dive 

e install program inaluded [when conílgured the RAM DISK-25 
inoks bike a single density B" disk drive) 

e Source code ltyanos inciudod 

e On-board dynamic RAM controller 

e Bank addressing dows ihe use of four boards m wit same ad 
ress to be accessed on you up lo € Mbyte af storage 

e Anyncivonous bus operailon and uses Ihe WAIT line arty. 


macy her 
e | Year Warranty 
Pirika 


Lisi Price — ey Feet 


TTE 
$ 10.00 


Pari fu. 


RUSA? Ram Disk 256K (ART) $875 0D 
8U$05831102 Manual 


Cirio "IB nn inniiins Parri 


| PRIORITY ONE ELECTRONICS 


CPU DOARDS y/o DOARDS 


68K - 68000 16 DIT CPU SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 


15 üd 8 or 10 MHz on-board sockets bor 2716, 2732. or 2764 
EPROMs fo up to BK a 16 o! menory Serral port (software prog haud) dK RAM included, 15 levais of 


interrupt, Hia) time clock, optona) malh processor 
unu Oi —  — TS ur i i oe 

n $625 D : BUSBTISPA — Assembled & Tesied $450 00 $380.0 
BUESTHME — CSC 10MM $65000 $785.06 EUENTIÉPE — CSC $55000 $488.98 

CP/M" 68K NOW AVAILADLE! — Math Chip a Eighi-channel mult-user sera! YO board 
FORTH OPERATING SYSTEM INCLUDED c D — pu RUMTITAMA  Asserrbied È Tested $599 00 

Miri ConspuPia and Duplai HKesegrch bring you CP/M for rhe GBOUU. Arg BUSETISPEB! CSC w221 M qH - BUBSTI743C CSC 200 tv 8 port $849DO $744.88 
included ne FORTH Quevatmg System whch cequies a ISKI 64K ct — ddr ai P E $538.95 | tUMTIT4DA Ascombied & Testeo 359900 $448.05 
CompuPru memory and an INTERFACER 3 or d HUABTIBECIR? CSC w/8732 Math Chip weer TE CSE 200 hr. 5 por $599.00 $B} JÀ 


SUCUTCPMOUK — GBODU CP/M’ A FORTH O'S TY. IMTEAFACER 4 
$-100 MOTHERDOARDS Three Serial 1 Parallel 1 Centronics Parallel 
6086/6067 Acie Terrmnation, 6-12-26 St SUGRTISTA Assembled & Tested $450.00 


CO-PAOCESSOR 
16 bi B or 10 MHz 8086 CPU with sockets for 8087 and 80136 EXEETIBJA — AST 5 siol (2 Is] $140.00 3135.60 Mama cC S000 dI 
SNGETVMA — AAT BMHz BOBG only $ 75000 $404.06 | ivast CSCE siot i2 ts) $190.00 $158.00 MPK CHAN ARDS 
BNSSTIMC CSC 10MN2 8085 only — $ B5000 PIM. EERUTIBÁA — AAT 12 siot (3 bs) $17500 $155.60 VO Multiplexer, utin e: Cal board w'I6K RAM 


SURETIONSS? — AAT with BOAT option $105000 $838.00 | tu&ETIMC — CSC 12 abt (3 ita) $24000 $274.08 
BUBETISCS7 CSC with 808? opio — $115000 $1085.00 — | MERRTISEA — ART 2D siot (4 Rs) $26500 $235.00 BMMETUNATE — Assembled & Tested $649.00 ps 
"BOB? Limits clack speed to 5MHz QUGETISEC CSC 20 siot (4 fs) 534000 $300.00 ENEETIBADIR CSC $749.00 $874.88 


AL PROCESSOR 8085-60685 
6 or B MH? proves true 16 Bii Power wath à standard 8 bi 6-100 bug 


SUGSTINIEA — AAT SH: 3435.00 nU | 
WETICE CSC 6/6 Mhr 5535.00 2 
CPUZ - Z000 CPU NOW &MizI 


36 MM? 2808 CPU with 24 Bt Addressing 
FASTEST Z80 CPU AVAILABLE! 


i E à S) 256K AND 128K IEEE/696 S-100 - ULTRA LOW POWER! 
256K RAM 22 42 MHz 


PAST REGE Es ee a oe 


MA le e Fully static design eleimnates liming problems SU PER SALE PR ICE: 
Fas! OMA Sold Sacter, Controls Up to Four 8" or 5%" Single oF associated with Dynamic RAMs (<4 Walts) 
Double Density Drvig 9e Guaranteed lo work with any IEEE/696 S-100 s q 5 OO OO 
BSPBETTIACPM AST wilPM 22° & BIOS pran - a ne m "e ' i ' N 
When purchased 6 dak dwes E. t extended i : i iig Mn! 
BUPEBITIECPI CSC w/CP/IM 22* E BIOS $1090 (M$.08 eho 1 * qn re EACH, WHEN YOU BUY 2 DR MORE 
1A — Disk ^ Controller AAT 3:9500 $380.05 p 5 | | 
Disk ? Controller CSC $595.00 £558.00 ingle 5V operation i " 
CP/M 2.2* by 280/0085 wimani & — 6148.98 e Assembled and Tested S 7 595 OO 
BIOS 6" S/D dish BUGSTIIBA E Each 
CP/M 225 for BOSG wimanusis & DIOS 8204.85 
B" S/D dsk - 
DISK 2/SELECTOR CHANNEL 
mon tanos commou | T48K RAM 21 12 MHz 
of 
- etes M pei 22* - @ Fully sialic design uses less power than dynamics SUPER SALE PRICE: 
SIGETITTA Assembled & Tested (1.2A typical) 
Mam? CSC = 5805.00 @ 24 hit extended addressing S6 5 O OO 
B or 16 bit data E 
M-DRIVE/H PROGRAM ACCELERATOR E 
Inkertaces Itrougfi two 10 ports, and runs.at 10MH? IEEE S98 compatine | © 18K window deselecl EACH, WHEN YOU BUY TWO OR MORE 
Requees any CompuPra CPU arda DISK ) Each board tontans 517Kal | © Switch selectable PHANTOM disable 
last, iow power (200mA) RAM. wiih parity chacig e Fully OMA compatible 
BRSETIQTA —— -M-ORIVE/Hwisottware AKT 3180500 nx e Assembled and Tested 239 5 OO 
OUARTIOZE §=—-M-DRIVE/Hwsoltware CSC 8200500 $1485.00 BUBBTRAMZ! LIST PRICE: $1295.00 n Each 
STATIC RAM 54K 1OMHz LOW POWER S-100 IEE/STATIC RAMS 
RAM 17 - 64K CMOS STATIC RAM " . 
12 MHz, RAM 17, 2 Walt OMA Compatible 24 Bil Addressing RAM 1 7 RAM 16 
MUTITEMA EAK AAT 12MHz $49200 gitdi BAK B BIT / 24 BIT ADDRESS 64K B or 32K 16 BIT / 24 BIT ADDRESS 
MIRBTITECM GAK CSC I2MHz $599.00 395600 BUBBTRAMI7 List Price 349900 BUBBTRAMIB Lisi Price $550 00 
RAM 16 - 32K x té DIT CMOS STATIC RAM | F ) T. : | 
8 and/or 16 Bit 12MHz. RAM 16, 32K x 16 of 64K x B IEEE/696 5299. OO a l $325. OO 
16 Bit 2 Walt, 24 Bit Addressing, 32MHz | 
EUGSTIEGA — G4K AKT 12MHz $556.00 
BOSSTIERE — BAK CSC 12 MHz 355000 fi1&00 


PRIORITY (LOVE (ELECTRONICS 


B16 RAM 21 !2MHz 128K x 8 or GAK x 16 IEEE/596 ORDER TOLL FREE 600) : 429-5922 - CA, AK, HI CALL 213) 709-5111 
8 or 16 Bi, 1.2 Amps, 24 BH Addressing, 12MHz Tema US VISA MC BAC. Check. Money Onder US Funds Oriy CAvesidenia add 6596 Sales Tex MINIMUM PREPAID ORDER £15 00 incisa MINIMUM SHIP. 
PING A HANDLING ni $3.00 (or the bead 3 abs pius dH For each armdianal pound Qiders over 5D tbs senj Iresptrd collect Jusi w Cape, iariode your hune urber Prices 
VMNTIMA — 128K ANT $1085.00 5556.55 subject to change without notice We will do our bes! to manian pases though September 158) Many quantdies are ione: Sorry noranchecks noveturds ui michan 
BUSITIOOE — (25K CSC $124500 $1175.00 ges on saie mechandise Credit Cand anders will be charged appropriate ugh. Sate prees for prepaid orders only We arm nod responsible lor typegrapical erros 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (irvine: (714) 660-1411 
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PRIORITY ONE ELECTRONICS 


TELETEK 


THE SYSTEMASTER Z60 
SINGLE DOARD COMPUTER 


FEATURES: 

e TAUA 4 MHz CPU with BAK ytes ol oben RAM € RAM ts 
fariMiGned avg iwo banks One & always oclive, and the other 
déssiéchable, allg Wf use mi MYM a Provisions for and EPROM 
12736,2732, or 2764) @ Twa R5232 seni /O parts, 45 (p 19,200 baud 
€ Two bil paraBe! VO poris € DMA Noppy dish conor @ Single or 
doue diernty, single ar double sided e Controls up to 4 drives ol B ija“ 
er a" hives s Sanulisneous opetralion of hour B" 3nd Si" drives @ Raai 
time clock. 


iptieflaxiu* Far üépersin Wb OPN” 
Fart lo. Lisi Prion Dar Pris 


BUTLER GR Configured with a 250 nS prewe $695.00 — $456.7 
com (or use wih Supari and 
Siemers & dives 
SOTLAATORE Confqured wit a Ò n& pewnie $895.00 $880.00 
corp bor use wilh Quen, Tandon. 
Misubishi and. MPR” drives 
SprteMariet™ Fer Byaraifyn uiti Terbo” 
TLR GOS Conliqured wih 9 250 nS prowrrte $895.00 
comp for ugs wih Shugar 
and Swmerms 0" drivas 
MITURAT804 Conkgwed wih a 0 aS peee $695.00 t3EDI 
comm (ar use with Qume, Tandon 
Metuubishy and MA AY dives: 
Shipping weights on above dams 2 ibs each 


SDC-1 ZBOA SLAVE PROCESSOR 
FEATURES: 


o OA AMH w ZB0B EMH CPU @ 1288 (fully papulaterf on baud 
RAM © Memory can be pariicced onto 4K segments on any 4K baundary 
& Provesóns for one 27 16, 2742, or 2764 EPROM € Two 5232 seti 
forts, 45 to $9.20 baud & Two parsiiel poris 

Ped Nu Sescription List Price Qur Prica 
QUTLRAIOE? AME? 580-1 w123K RAM é 94500 $ IN.M 
BNTUMEZB GH Scl w/128K RAM $114500 fri. 00 


LONG DISTANCE ADAPTOR BOARDS 


RETINAL 286 PSC (45232) long distance eteifacaup u 5O FK. $025. 
INTLIATMZ PSC [854221 jong dtmce mariceun 1040006. $925.M 
INTLAATZZE PPO paris cwrtace ke up to 250 A "n 


ZBOA MULTI-FUNCTIONED 
e 780 AMHz CPU 


s Floppy dsk controller Contre engl/double sided. sngaldeubie 
dénsiy, 5 t/a" and E^ disk diwes nr boli al Ihe same time (4 rives 
Maximum & On board 2716 montor EPROM & Provisjong lor teo more 
2716 EPROMs © Two RS232 renal ports (45 lo 9600 bax} © Two 
paie pais € Asal hme clock @ PROM progemme fo 27185 
(requues an Galena vollage Source} 


Port We Urntzipion 
— HÀ ü s BE UE comp hy 
UME, MITSUBISHI, 


TANDON and MPI 
BUTLEATIS FDC-1 250 nS pewnie comp for $59500 $690.00 
use with SHUGAAT, and SIEMENS 


256K DYNAMIC MEMORY DOARD 


FEATURES: 

@ Guaranteed so aparate at d Mhz with no wart cites e 2584 dynama: 
RAM uzes the popular 4154 Mj @ PHANTOM signal digable: outpul of 
data from the memory bos & Qe beard refs e. Timing changes are 
done wih jumpin Io alo w operation with 8000, 760, 6085 or Alpha Mic 
CPiN € Each ot 15 banks are made up of 4X Inte segments 9 Each 
segment may be individual enabled oj daroed 


Du Pit Bur Prise 
$55500 $9.00 


Pet We. Sezcripies Ust Price Ser Price 
ISTULATING Populated Io BAK 555000 IREE 
WRTURRI GSE Populated to 256K S500 IHUN 


HARD DISK/CARTIDGE 
TAPE CONTROLLER 


e ANA CPU a Support of Sie" rigid Disk dires (ST505 ox equa 
enl) with @ Controller communications sath the fhbst processar via 2K wu 
Two 28-pm sockets along ite use à! up là TBK byles of oreboard 
EPADM and up V 8K byles of on-board RAM @ Éartdoe (ape drve 9 
E4panexn a made possible with an aema cani 

Avattble eary 41h Quarter o) 1983 


BUTLER 130 Hard Duk/Tape contraer AMH? S79500 — $792.00 
BUTLER 131 Hard Dek/Tape controlar GMHZ 394500 — $795.90 


4 SERIAL AND 2 PARALLEL DOARD 
FEUERS: 

e 2 S299 cena partt wih ludi handshaking (45 19,700) haud @ Each 
port d zpend wwienarwient @ The ZhOA CTC may be enplemeniedg as a ni 
Ime clock € Two aarallel pots with ihe Z804 PO IC 

Port us. Terenga list Price Der Price 


WOTLEAII7S  PSIÓ 4 senal 2 paaie puris $325 00 (238.00 


RETAIL STORE PHONE NUMDERS: (Chotsworth:) (213) 709-5464 - 


can Perm P Lace. THD 


r Des 


todustrim 


5-100 TO "REAL WORLD" 


INTERFACE PRODUCTS 
64 INPUT 8 BIT A/D D/A CONVERTERS 


Pari Camber Grurrigtion 
GUMAAN Gi input 8 bl 5-100 A/D board 
SNICORAMIER GA ouiput d bil S-100 TVA board £0 


REMOTE SENSORS, ALARMS, VALVES, AND 
CONTROLLERS FOR USE WITH ABOVE A/O D/A 
CONVERTER BBARDS 


WUICONTSI rerala Tarmperature sensor (1 dh) 3 70.05 
BUICIME) temata High sensor (f I) t r05 
BUICORMII remote menie sensor (1 dn] $ 50.55 
aui CARD! huma smoks detecior situm (2 bs) $128.00 
SUICBOMIACY — iles remote -condtiony A healing $ 84,95 


controfies (3 W) 


Alir Conditioning ( Heating Duct Valves 


BUICOADWOT 7 diameter valve (8 ts.) $ 1498 
auicaAnOS B" diameter valve (4 fos) $ 15.95 
SUICDADTOA T” diameter valve (5 is) t7 
BUICSADTI 10" diameter valve [5 ths} $ 79.98 
IUICOAT T 19" diameter valve (b ths) $4045 
BOIEOAEYT 2 12" damea valve [6 ue) $ M05 
BUICGADY3 13" diameter valve (6 his} $4.06 
BUICOARYI 4 14" diameter vahe (b ihs) $ M5 
84 PIN CABLE ASSEMBLIES 
BSNKCOHMPCA — 64 pin simple encod d' leg (2 hs} 4 1 
GU£DIDEAPCA — 54 pin sime ended 70 long (3 s). $ 8635 
B CETESIPEA GA pia sma ered AY (ng (6 ibe} — E145. 


"HOW TO” APPLICATION NOTES 


ats part of an industnad control sysien 
CVICOAFN Applicalien notes (1 Ib] J 158 


$-100 CLOCK/CALENDAR DOARDS 


BUICOACAIDO — Wil atam cecidi o gm 

BUICDETION — WAN lime down Jo OF second 3343 80 

Bvicocts Soltwarn ter ICDCTIDO beat 1345 
on B" CP/M homa! 


Intercontinental 
Micro Systems 


e 
& MMC Tna, 


$100 IEEE/098 COMPATIBLE - | YEAR WARRANTY! 


CPZ-46000 FEATUALS: SLAVE PROCESSOR 
e 4MH: 2604, 64% RAM m 280 4 kik: CPU isperify 
e Happy dsk personally card al tme af onder) 
inciured for Sta" or 8" 8 Two soia- two puaha ls 
Moppy diss dives 8 Bik RAM 


| e RS232 parsonaiWy minca e TURBODOS rompabtie 
e Tun sri - wb parse FOS 
Part humi Descriptian 


SuiCMCK2MBORME SOC lor B" floppy $7500 fb 
MUCNCFTUMMNS SAC io 5*6" Rony £09s(00 BPS. 
BUICEUSEENS — 256 KDyn RAM $9500 HA MO 
BUCHCPTAA — 4MHz gaveasynch pot — 547500. MIEN 
BUICMCPEAS — AMP sivve/tyncfh port Z48500 $446.00 
NUICMCPIRA GMH? slaverasynch port $55000 $488. 
I BuiCMEPESE — GMHz slavt/syncfi pori $56000 $466.00 
iShepnp weight. 2 Ys each) 
CMAS RSI, Perwmalty Cand 2-3 | 
BDCBCUITS Parad Parannaty Card ¢ "n 
aL 8^ Cep (uth Porsonaidy Card 1 3.9 
SHE NSFBE $^ Floppy Desh Personadty Cand $10 


Wc CL CAL 


TELETEK SOFTWARE 


Software with Op preesse eomprasrilon enhet 
CP/M" Far Syreeni’ 


Part Member Denerigtion Price 
BUTLRES O01 CPIM” on B" amd 5%" 35 track make $135.00 
GFA" FER ICA 
BOTUN AI CP/M* on 8" and Sw“ 35 track Pisis $138.98 
Terheltns" For M TELETER Fleggy Controders 
SENENI v1.22 ange user RA 
WTESZJ9 ¥1.22 png user winpoolng THUS 


] BUTLKM PAM. Vi 22 mul uer smgleuser. k ecin ése $788.00 
Koftwars with 2 P80 af greurfig compensation arisia, 
| CP/M” For The Rystetiscter™ 


| SUIS CP/M on A” and 54" 35 [rack did TH 

GUTLETIOIO CPM“ anb" Jor TANDON TMIABTHINLINE $135.08 
CP/M" Far ihe FIC-I 

WUTLEEI038 CF/M* on A and Sa" 35 wack ois 5135.08 

| BUTLERIGSG CPIM* of E lec TANDON TIMEAS INLINES $115.04 


H you wuld tke tà Maen more about the (CO Designer Corning! Series of 
peripherals, (CD offers a compie collection of "Mow To" anokrations 
moles See how you computer can conim your homm m othien or bel used 


ZBOA DMA SDC G Z80B SLAVES 


Ust Prica SALE PRICE | 


4/7 


105 
2 Serial, 3 Paraiel 5-100 intwiace 
Port le. Gurri Usi Frico Gar Price 
WIRINIA — Assamiled A Tested 11300 $200.8 


1O85 
G Port Banal VO 5-100 Board 
MSEIMISMA —— Astembied & Tested 55000 $469.90 


1O4 
2 Geral 2 Parallel VO S-100 Board 
BEERHIBÁA — Assamblod & Tesiad S20000 die 


2708/2716 EPROM PROGRAMMER & EPROM DOARD 
Programs 2708 and 2716 EPROM Holds 4 2708s (4K) w 4 27 155 (BK) 


DURA — Asserriied & Tested $2650) EIN? 


UAL 


NON VOLATILE CMOS RAMS 
6, 16, or 32K 8 or 16 B^ Cala Battery Backup On Goard GMHz. 
Bark Seleciabie 
MONCINME — BK ALT 
MOKCBINIE 16K AST 
NOENANNIT. 3X AST 


$495,00 PAED 
359500 9988808 
$59500 95a 


254K DYNAMIC MEMORY 
256K 230 ns access lime 2 4 128K organization 24 bi addressing. 
parity error detection 
EMANEN Aremo & Text $1275.00 HIRD 
32/64K EPROM BOARD 
8 of 16 Dil dala holds 2718s (32K) o 27425 [BAX) 
GUGULEPRGINES For 2715s AZT $205.00 27.00 
UNULEPMIM For 2732s AAT $235D0 NILH 
A/D CONVERTER 
12 Be Resolution 16 or 32 Channel at 
Assembled A Tested $9500 MALA 
Whur situ Amp $4500 358LPO 
D/A CONVERTER 
4 Ghannet 12 Bt 3 Outpul Modes 
Papers & Tested S525 00 $698.08 


SIERRA DATA SCIENCES 
9-100 SDC BOARD 
Fion Disk Controller, paisans for one 2732 EPROM — 
ALL ON THIS ONE BOARD 
suspssic ZADA BBC AAT suos 00 5855.00 
150,00 
MUSDSTURSES Singe User TurboDes " on H^ Msi 50.00 
HUSOSTURGGM Miiituso TaboDas" on 8" deck 50.00 
BUNCPITZS) — 36 MByte Hard Disd45ibe; $3605 00 $3250.00 
ZB0A 4MHz 2 R5232 Bernui ports, 4 pardel poris BAK RAM. EPROM 
Programmer, Used m muie compular sysiem wilh SDSSBC 
MUONMECEE Sime 750 SBC ART 587500 2998.9 
California Computer Systems 
280 CPU 2 er 4MHz 
On board R5232 Serial port. On boani 2K Momtor, ROM, Power on 


280A 4MHz, 2 Serial RS232 umertaces, t paraiiet mlertace, 64K RAM 
QUSCECPM CPIM” caraling System on F7 det 
5-100 Z80A SLAVE SDC 
>. CN Bs | 
SSS 
lump I any location in 64K, LED slates wdieaiore kor ROM select, 


hallstelo and miernupts. 

AO IIEMECCYUTCEDEGNMEE 73173: 7372 
CC527 1901 

BOCCSZTING! — 2 Sena 2 Pad ART — $36000 
CC$27201 

GUCCED72001 — 4 Port Parallel ABT 52750 $200.08 
CC527 1001 

QUECEE?I001 4 Pod Barw, AST S25 00 TCDS 

CC$2520 
RNCEiENOO! Assembled & Taatad $550 00 MAIS 


CC32086501 
GAK Dynamic 5-100 AAN Crememed CROM” Compte 


BUČEEZOVONI Assembled A Tested SANK $425.00 


CC32422A 
Flopy disk controler wCP/M 2.2* 


WTKR Auertedz Trim 347500 0898.09 
Cirvine:) (714) 660-1444 


Porele QR mm Inmiim ma 


PRIORITY ONE ELECTRONICS 
$4500 CP/M? SYSTEM 


DOUDLE-SIDED 
DOUDLE DENSITY DRIVES! 


$ 


FOR ONLY 


9 SOFTWARE PROGRAMS! h— 


Since the publication of our last catalog in January, we have sold lhousands of the Morrow Micro Decision MD1 and 
MD2 computers. And now we can offer you the brand naw MDS which features: 
e Double Sided/Doutte Density Drives — 768 Kbytes of Storage! 
e QUEST BOOKKEEPER® Software Package 
e PERSONAL PEARL® data base manager 
e 2 Serial Ports and 1 Parallel Port — simultaneous connaction to terminal, printer and modam 
The MD3 is a complete computer system (hardware and software) developed to satisfy the needs of the millions of 
small, independent businesses with fewer than 50 employees and annual sales under $5 million These businesses 
need a computer thal is easy to use, provides a wide variety of funcilons, Including word processing, financial 
planning and forecasting, Information management, mailing lists, a good general bookkeeping system, and — mosi 


important of all — is affordable! That's the MDG! 


HARDWARE 
The Micra Déco is a4 MHz ZEOÀ based computer wilh G4 K of memory 
and an on-board dsk controller The two 5%" double sided double 
deralty hall heighl Hoppy disk drives supply an impressive 7BBK of 
Storage capacity There are 1wo AS232 sestat ports and one Centronics 
style oaraliel purl lor direct connection to a terminal, modem, pinter, o just 
about ary giler porgheral yoy may need 

TERMINALS 
Choose one of two terminals wilh the purchase of your MD3 Each is 
marulacluved tb More high quality and engineering standards. Both 
have iub- seed delachable Weybdards and the 12" P391 green phosphor 
screen displays BU characters by 24 ines — witha 259^ stalus line Olher 
atinibu(es iictude reverse video, drm, bink asd undedine 
The bee MOT20, manulactured by Lear Siegler, lealures a keyboard with 
92 keys including 14-hey nunai keypad and 7 lunchon keys lor 7 
functions The buck MOT50, manwaclured by Liberty Eleclromcs. hax a 
14-kay nuenenc keypad and 5 function keys bor 10 functions: 


SOFTWARE 
The MOJ comes complete with 9 software packages Ihe! would cosl as 
much as the whole system il purchased separately The highlight of ies 
software package is 
QOOKKEEPER" 


il is a ampe, texible program iiended to replace Ihe hedinus, manual 
pegbad or pogtiag machine systems sil weed Gy rellong of businesses 
Ques! 5 designed for users wath no computer expenence, and offers an 
ieieachonal mode, a lukia mode, and or- ine Melo. I provides compbale 
Dnokkeejang capabdiies in Heres application areas 

ASCDINTI RECEWABLE 
e Sales Postng and Joumal lo 11 Orflerent Accounts 


a 2500 Oubstanding Customer Invoices 
CASN DISBIFAEEBENTE 

è 750 Cash Dabarsements per Month 

@ Optional Automane Check Writing 

@ Cash Dusbucserments Jourmal 

e 750 Vendor Uisbnos 


BUMDSMD3 


MD3 w/two 5%” disk drives (Sh. WE 27 lbs) 
BUPDBMD3T20 MDI w/MDTZO beige terminal (Sh. WL 34 ibs. & 27 Ibs) 
BUPDEMDSTEO MDS w/MDTSO black terminal (Sh. Wt. 34 ibs. & 27lbs) 


GERERAL LEDGER SYSTEM 
€ Modtty Journals lor Audi Triats or fer Optional Submission io an 


Accountant 

€ Detited Genera) Ledger and Sumnuyy Triat Balance Reports wills 
Monihiy Journals 

e Comoleté General Ledger Aaporiing wrih Balance Sheet and income 
Slaipments 

* 400 Accounis and 2000 Monihiy Postings 


PEASONAL PEARL 
+ A sopisicaled dala base manage: and report generator 
a Constslantly in the *10 Top Most Popular Prog am" 
WORDSTAR* 


e The most widely accepted Word Processing Program 
« Generstes maling tist Iram Person! Pearl data Ies 
CORAECT-IT* 
8 A powertul spelling Check with a bulft-ia dictenay H 36,000 words 
* Use may add 36,000 words Io dictionary 
LOGICAL’ 


e The eleciromc “spreadsheet” (hal computes the “what? questiony | 


ol business propsctior and financial panning 
€ Accessen Mes airesty crealed « Personal Paar 
PLOT” 


€ À usn hendy poyaning language developed by Mocow Design 
MICROSOFT BASIC-80* 
a indualry standard BASIC Programming Language 


8 An aivenced programing language, compatible with HarthSiar 
BASIC 


M22 
€ Tha Operating System thal wlows access to mort than 2000 business 
and special application programs 
NATIONWIDE XEROX SERVICE 
€flecirve July 1, 1993, XEROX SERVICE GROUP te an authonged service 
renter br Waow Micro Decisions. XEROX has over BU service centers 


aade Ii vamanty nervice, and (hey offer anst effective, extende. 
warranty contracts for both carry in and afaka service 


$1395.00 
$1895.00 
$1895.00 


NEW LOWER | PRICES ON i MD2, ALSO!! 


b, MDSHA? Samp as aome except single sided deves and without QUEST* (Shipping Weight 27 ths) $ 995.00 


Bb, ESMDZTIO MD2 Wit) MDT20 bage termena 
BUPBRMD?TSO MD2 Wilh MDTSO black terminal 


$1595.00 
$1595.00 


(Bh Wt 34 Is. & 2. its) 
(Sh. Wt 34 bs & 27 ibs] 


RETAIL STORE PHONE NUMDERS: (Chatsworth) (213) 709-5464 


Circle 385 on inquiry card 


MORROW B 
= 


20 cps LETTER QUALITY 


dual Companion tu four Micra Doclalonl 

The MORROW DESIGNS MPTOO type daisywhee! printer provides all of 
the features that you would reguite in a letter quality priner Features such 
as 96 character set, 10/12/15 characte pilch and proportional spao) 
ful 332^ prating width, and a Centronics parallel imtertace 1o hs] gist a 
few. are whal makes he MORROW DESIGNS MP2OO your lirst chace in 
à tow cust ketier quality primer. 
FEATOMER: 

e 20 os {Shannon lex annt speed 


& Front panel controls 64 PAUSE, LINE FEED, FORM FEED, TOF SET 
@ POWER ALERT, and PRINT ON kom panel Indicators 


Usi price iur Pri 


MNBHRF MP200 w/RS232 senal interface $95000 C195. 
(Shipping Weight 35 lb] 


eumetmrrsary MP200 tractor feed $125.00 
RIBBON CARTRIDGES 

BUIE Single strike him nbbon $40 
Mtas Muttistnike ribbon Nt. 
BESRPCODRIERIO — Courer 10 px $16.86 
NESRPCOVRIERT2 Courier 12, elite 14.4 
DUSRPROOEAR Proportional type $5.4 
WISRPECRIPT Stripi sitte LL] 


ster GEMINI 10X G 15 


BOGEMIOR 120 cps Parallel ini. BO col (20 Ibs! $110.00 
BOGERIS — 100 cps Paralel Im 132 cot (26 fox} ELM 
SUGEMSERIET Sora interiace card for GEMS (1 i6) {um 
BUGEMEEMIATH Serial inierface for GEMTOX (1 tb) | Wb 
SUSEMEERINTIAN Seri miertaces 4K bulferirGEMIOX — S118. 


2 $229 


AIO CIÓFIPORAT (QN 
WUAXMAPISOA 30 cps B cot dot matrix (11 og) 1279.00 


OKIDATA 


BUDKIDATEZAT TRACTOR INCLUDED 125 ib.) DN 
SUDKIBATEMAT TRACTOR INCLUDED (35 Rm) 129.00 
SUGKIBATETAP OKIDATA 92À Parallel (25 bs) 420.88 
BUBKIDATEZAS — OKXIDATAT2A Serial (25 be) quss a 
BUDKIBATERAT — OKIDATAS2A Tractor (2 iba! 8 79.86 
BUDKIDATESAP — OKIDATAS3A parallel (35 Ih) 1830.00 
SUDKIDATESAS — OKIDATAS3A Sarat (35 ba) 9005.00 


MANNESMANN TALLY 
LETTER QUALITY DOT MATRIX PRINTER 


« 160 cps & Tractor and friction teed 
s 40 cps {Letter quality) a "Bullet Proof” casi llame 
w Seng! A Parallel interface wll metal cabinet 

€ Double wide characters 

WUTALMTION, — 160 cpa 80 cd (21 (bs) $300.00 
BUTALMTIBEL — 180 cps 322 col (28 Ibs} $784.08 


QUME unen ouaum 


SHONIZMS  — 4Scps Spnai 9 senal (49 bs) $180.00 
pugmesess — 55 con Sprint O seria) (49 Ibs) $2105.00 
BUQMESHI4O — 40 cps Sort 41 (45 (bs) $1308.00 


SHISESITAEZAM? RS232 Modde lo Sprint 31 (3 83). € LUNO 
SUQMESTICENT Centronics parsilel lr Smin 11 (3460s) 8$. 98.00 
SUREIEST HIETEABERIEECARB Modus tor Sonni 11(5 (ba) t 0.0 


BEQMESTIIGM — (OM module for Sprint 11 (3 ib) i 0.0 

Suomis Bi-Dirsctiong! Tracts (9 Ios) $ 248.0 

etg Wire basket (2 is) $ 0 

BUQNMECAS Gul Sheet Feeder (20 tbs) $ (8.08 
PRINTER CADLES 

BUPRIABMPAMP — 5' 36 pin Cant to 36 pin Cent. $24.93 

BUPAIAMFTESO 5’ 36 pin Cent t 34 pin Card edge pin 


BUPRIAMPERT — 5' 36 p Cent In 34 pin socket 
BUCHDNEZSPSF B'Bcom Class 1 R5232 Ber. cabh 
BUCNDS730380 35 pin Cont solder connector 
BIOCS130380 — 3^ pin Cent. IDC Connector 


- (Irvine?) (714) 660-1411 


weer anga FE hr 


PRIORITY ONE ELECTRONICS 


SIEMENS FDD100-8 
8" FLOPPY DISK DRIVE 


DISK DRIVES 
TANDON 51⁄4” HARD DISK 


SINGLE SIDED, DOUBLE DENSITY firmoms: 2 pane er ye o de 
SHUGART 801R COMPATIBLE BSTWBTMBO3 ipis 19 Meye (Sk Wi D bs) — 1049.00 
| DUAL HARD DISK ENCLOSURE 
SNIINOMME? For above dives = MBM 
TANDON 51%” 


$225.00 2F0R $105.00 each 

$200.00 2F0%$235.00 each 

BUTWOTEIUOS |SkeuScTer $276.00 2FOR$260.00 each 

SUTMOTEIMEM 2 5xed957P| $200.00 2 FOR $365.00 eoch 
(Shipping Weights an shove Romm: B ibo. anchi 


|GETHOTMIOG) — Sided 4 TP 
BETNDTM)N02 2 Gided 48 TPI 


PAP] 51/4." FULL HEIGHT 
BUMPISI* 9 Sided 4B TA $200.00 
GUMPGI* 2 Sided 48 TA 8270.00 
BuEMEI* 1 Sided 96 TA 8275.00 
BUMP" 2 Sidat 55 TP 8400.00 
*Replace with an "M" io te MPI style Genil of wnb an E" bor Sbugar style 
bezel (Shipping Weighi 5 tba} 
CALL for 10+ MPI 51⁄2" HALF HEIGHT 


BOEPISO) 1 Sided 46 TP (Sk. Wi 4 be) 
BUMMSOf 2 Sided 46 TP (Sk WI. 4 bs) 
BgNPMO! 1 Seed 96 TPL [Sh M, 4 ibs) 8300.00 
BUMPISC? 2 Sided 96 THHISh WI 4 Rc) 8385.00 


SHUGART 8” FULL HEIGHT 


BUSHUNOTR 1 sided (16 bs) 8369.00 


QUME 6” FULL HEIGHT 


BUGMEOTE 2 ced (18 x) 


OEM INQUIRIES INVITED 
5300.00 


(include $7 00 per drive lor shipping) 
BUSIEFOBI1008 


ORDER NOW AND SAVE! 


DUY DRIVE G CADINET 
TOGETHER AND $AVE!! 
DUAL 8" SIEMENS FOD1008 
DUAL 8" CABINET POWER SUPPLY 
AND INTERNAL POWER CABLES 


[include $20.00 for shipping) 


2 FOR $480. 00 each 
MITSUDISHI 8” FULL HEIGHT 


MENMITMIRME 2 sued (5B ex) $380.00 


MPI 8" FULL HEIGHT 
BUNPMIS 1 sided (l1 e) 
SUMPATE — 2 sided (11 Ibe) 8460.00 
MPi 5" DUAL HALF HEIGHT 
(GAME SIZE AS ONE FULL HEIGHT) 


SUMPMIO — | sided (22 be.) 8780.00 
BUMPATD 2 sided (2? 65) 8876.00 


TANDON 6” HALF HEIGHT 


e Prove Parsture Filles Cociog € Heed hi für easy access 

e "owe Suy AAs SV Mis r4 © Heavy non fie 09D aiumneum 
WA. Sy 

® Each arput es ndwaehalty fused 


base 
e Motor powtt connectoxs 


, JF BOUGHT SEPARATELY: 8890.00 MITIMETNEABI — 1 sided (9 (bs) $395.00 
| SPECIAL SALE PRICE: — -— i FOR 8375.00 one” 
2 FOR 8475.00 each 


25.00 


BUPDBINSIE — (include $30.00 lor shipping) 
BOIMFIEDEZ CABINET ONLY (Sh Wt 38 cts | 8285.00 


OUR FINEST DUAL 8" 
DISK DRIVE CABINET! 


MPi 6" HALF HEIGHT 


DIM — 21 Sided (1! sj 3380.00 
| NEN 2 sided {11 bs) $480.00 


514” DRIVE CADINETS 


BUJARACS Single 5" Cabinet (5 ib] $68.00 
BUKORTCE — Dual 5" Cabrel (9 Ibs} $689.00 
EBJRRICDSC JMR2CS wintemal dala cable tè bs) 300.00 


DUAL 8" HALF HEIGHT 


€ Pose presse Icon ap corde; Ii reatu (o dye Operatóon 


e AL input EMI filtered 10 sa e m ral power suppiy wal 5 ; 
amps to help prevent dek Ld o6 m 
and uns nose — hised 


Fart Ne. List Price 

BU GO EODA Sh Wi 40 $495 Dn 

= ae =: Supply to handie Tandon Sure, pi Winchester 
moti 


sk dnves | (or 
SUIGEEDDAADE e rsh Wt 40 tha) $733.00 $825.00 


BSINURESOSEM (Sh Wi 40 Ibs} $504.55 $305.00 


@ 24V a 6A SV EGA 
-5V d BDOme in 


& Fan cooked 
| @ Sockeled power connections 
© All supplies regulated 


tat Price — Gar Prica 


THIN THREE DUY THE CADINET G DRIVES AND $AVEI 
8" DISK DRIVE sree Cote Ne aoe sz RT 
CABINET SEPEDIITWOE Cabinal w/2 TNDTMSE? -2eneq(30 s) $1115.08 


APSR Cabinet wi? MPHIM - he, Is 
IMPREBPO Cabing! w/2 MPH2M - 2 sided (30 bx) epa d 


é Supports 3 halt-fegh A” disk ares e SY @ BA, -5V & 1A 24V BBA 
© One AC power connector lor one full size dreg 9 SV Oulpul over-vott- 
me protected € Optional disk environmer dl monilo i5 available bo 
monito and alarm you to niemal imperatere reacming levels, 
Part komke Ust Frica 


SUWERETTT $495 00 


WITH DISK EU Muro 
BUIUGETTTEM $58 


size vnge SAADI or campalibie drivex) 


8380.00 


SUIHDTUMZ Dua Thn Dne Canni As] $225.00 $760.00 


Options | 
Sees, AS 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - 


TERMINALS 


VISUAL 50 


= 
(En wt. 


ups O 


4 ths) 
Peri mbar — Beserigihus iki Prize. RALE PRICE 
BUVELEORW 


Black & White 12" 369500 8625.00 
(MELDEN — Green Screen 12^. $770C0 8085.00 


The V5L330 usrminais wil emulate the DEC VTS2, Data General $200, 
Lew Siegler ADM-3A arg Hazing 1500 Other Iralures inches 12 user 
programmable function keys, tine drawing character sel jump or 2 speed 
scroll. spM screen, full etting and programmable non-volatile entumnar 
tabbeng or held tabbing lorward and backward gust to name a few. 
The VEEUAL 300 tras a of the Same functions as (he 339. but does nH have 
muliremulalión The VIEUAL $0 i ANGI XI 54 compatible 
SUTELIDOGH ANS! X384, 12" Green 5109500 $885.00 
BOVELIZ00R Geren 12^ CRT (Sh Wt 41 los). S120000 $096.00 
| BSCH330]!48H Green T4" CRT[Sh WT 416622. $125000 $849.00 


TELEVIDEO 


VISUAL 390 
| 


-— a = J. 
SERIL A TIRE wi 2nd page memory hit FREE (4595 DO Value) $720.08 
SOPORTRGOE v/20d, Ird & dih page memory kn FREE $828.08 
jà 28500 Value} {above iama 37 ba each} 


QOTLYS'S 50 col terminal (37 fos) 
BUTLYS?S — 14" 80/132 col terminal 140 (5) 


LIDERTY ELECTRONICS 


BULNOS Fredom 50 (GR Wi 30 fs) $50200 $474.00 


ADDS 
| CUUABEVEPE Vewconi 3A+ (30 its) 


| QUME 


se250D0 $576.00 


GO Column Groen (Sh Wi 30 the) —— $530.00 
80 Column Ambe [Sh WL 20 tos) 1245.00 
80/132 Cohn Green (Sh Wi 30 (bs). $785.00 
| 22 twnclion key. 80 col Green (30 fos) $749.06 
22 function key, BD col Anier (30 its) $768.00 


Clrvine:) (714) 660-1411 


irala QAR eum dremsalmno mms 


PRIORITY ONE ELECTRONICS . — 
MODEMS |p34::7HP-75C PORTABLE COMPUTING SYSTEM 
yp 


PACKARD 


Us Wy y AS FEATURED IN THIS ISSUE OF BYTE 

FIT TG ! BU N-75C 
RODOTICS ZEE | List Price: $995.00 
1200 THIS MONTH ONLY: 


BAUD 
$379.00 
Auto Originote/ Auto Answer 


Part ijo. Deacrigtion Lisi Price SALE PRICE 


MUGEAADIALZ IZA 1200 baud Aulo Oi Answer $599 QU 
INUSBPAZIWORO ! 200 baud Auto Org Answer $449 00 


HP-75C ACCESSORIES 


QOUSATELFACa — Password Comm Sohware B” CP/M E eo =e HP-75C Solutions Books 
BUUSRTEUMACSA Password Comm Software 5%” Appia a See) — "ES 
eUPSABMLAQDS Micro Link 300 Baud £1790 EV N'82708À SKA Memory modules tiy £195 00 1318.8 DU KF00075-13004 Math Íl $35.80 
BUDEANLNKI 200 Micro Link 1200 Baud 544900 $368.00 BO NPG2707À 30 Blank magnetic cada [Boz $75.00 ai upeee7s-15605 Math Ni 125. 
NODIRALNKSOD Auto Link 200 Baud 521900 SU M^$1708À 100 Blank magnetic cars — (11 fM — Linum m epa 
BOMSBALNKIEOU Auto Link 1200 Baud $499 00 OU WPE2715A Notebook Cardhoider(OlyS) — (im) $899 — L0 apeee7s-13808 Sores! s 
(hoping Weights on abore Nema: 4 ine each : mm ae 
HP-75C Software WE MPOCOTS-13007 Gamesi) 135.00 
D.C. HA Rs SU FMOI-13378 Rea Estate 135.00 
SC HAYES. " amet A wae naa aU MPOCO7S-12013 — UO Utilities 4.0 
SUCCHOADOF — 1200 Baud Smatmodem 569500 $814.85 WoW ex! Formatter : JU 4P36075-13088 — — Electronics $35.08 
SEOCHOIDOP — 300 Baud Smartmodem $279.00 Do | üUWPOMOSIGUIS — Man Pac 34590 — BU NFOMETE T3012. Test Statictics $25.00 
BUDCHC3ODP — Chronograph s24900 $188.00 ff SUNWPC)EIMME —— Surveying Pac $205.08 — ay MPOMOS-)MIN © Graphics ps. 
SORCHAIQEP — MicroModem 100 839900 po OD WONS- 6035 DataCommurecations Pac $140.08 gu HP98075-1 218 Mass Madia DuplicatiorvPracy tH." 
UBCHONOSP — MucroModem il $379.00 20 OU MPORO76-33001 —— Statisiecs 635.90 
RIXON HP-IL PERIPHERALS HP-41C/C¥ HANDHELD COMPUTER SYSTEM 
Far P4160 A BP-75E WU WAG — Handheld computer $19500 8159.00 
— [Em ba (isi Prien Our Prieu GU WPIC — Handheld computer $275.00 $279.00 
RAR ETT AN WETIORA KP-IL intartace $12500 8 86.86 w/Sx the memory 
= ar eluted in HP-75C OU NPETIÓMA Card reader $16500 8158.00 
OU NN IO Digtal Cassette Dove $4500 $1460 QU HPRZIBAL Optical Wand 415.008 89.00 
BU MPETITOA Digital Cassettes (10 pack $ 06.96 DU KPS2181A Cassette deve $45000 8349.00 
1200 BAUD BO NFS2 1624 Thermal Printes/Protter 45000 $248.00 AU MPBZIGZA Thermal Printer $450.00 $348.00 
AUTO OVAL BU MPE212$A Thermal Prole Paper i6 ralis) $ 10. ar mur p -— ix 79.00 
BU WP2063A Video Inierface $775.00 $179.00 sights on ate | 
DIRECT CONNECT MODEMS WITH 10 NUMBER MEMORY | py uPEZIBAA RS-232 Serial inertace — $29500 8249.00 
QURINEZIZA — (200 Baud Stand Aineunt S493500 $476.00 BO (621454 GPIO Intertace $295 00 $49.00 ENHANCEMENT MODULES: 
PNIEM) mmc eden Sotwar ite) $40.00 | SERIES 10 PROGRAMMABLE CALCULATORS «iv wrarieun wrt mue ——— $0500 395.00 
SNPREAUHEN — 12M Modem Software Together (3 tbs 28 BU HP-10C Scientitic $ 7000 889.00 N modue 
Risia BU HP-11C AN tomillic s 9000 v SU KPRÉISQA. Extended functions $7500 855.00 
BU HP-12C AN finos $120.00 y Memory modus 
MURA DIRECT CONNECT MODEM | au HP-15C iv si wman $120.00 809.00 NU NPERIGIA Exi memory modu ‘$7500 859.00 
BU HP-16C Digiti & Computer scence $12000 889.00 — Y NPETIOZA Tima moduk $7500 859,00 
‘Shipping Weights on abore cicuta J ib£ each (Shipping Wieghts on above Mems 1 macht 


We now carry tha complete line of series 40 Application Pacs and Solution Books 


$79.00 


0 - 300 DAUD MURA MM-100 | EN cun DOY hnICEETTE: 
e D-300 Baud & R5232C interface @ Ful suplex e Camerdeea | 12” RGD COLOR VIDEO MONIOTRS 5% FLOPPY DISKETTES 


Sirsa mn comes | @ AKAN TL 
BUMUNNMIM O 2300 baud modem (2 ws) $9995 $79.00 ens! M ARRA 
SUCHDRE2228F 85232 cable E D 


FEATURES: 
© includes cintorcement mg @ Wrile protect with fabs 
| & 100% Surtsce tested o Leti warranty 


AC SURGE PROTECTORS 


FOR YOUR COMPUTER SINGLE SIDED 
Eres 5 mubi SiE? rU $ 25.00 
iR X i rti = | oratum aroamanon aws: $ 40.00 
Pene —  — Beseriptn Met Pros Ber Prion D gua redie 10 Socke 


10 
METARRSE] —— Mecum Resta i 10 hes 638000 $379. BNULTST41E 16 Sector nyre 
WTU — Super High Fu/530 ines — 852900. $058.08 BOXES: & 1 80. 00 
Eiicolng Belen dul. BUNLTRMOt — ScN sector, 40 krack, 2 aided 


EI TEE- 
. INTERFACE DOARDS AND CADLES | 1 BOX OF 18 2 BOXES - 10 BOXES 


z MUHIRM NCEE wein» m» | $35.00 $60.00 $280.00 
I P = | m | 35.00 $60.00 $280.00 
THE LEMON" SOURS SURGES — [roce etm $30.09 


Part Na. Description Usi Price Bur Price Shino weight 1 ib on sach te WII 1b pe ban) 
BUFPDLEMON B outlet wall mount $5995 $44.95 | A 
UEPDLIME — b outlet 4%" cord 8950 369.95 
w/power switch IT "m 3 
er eq 1t ra a, PRIORITY ELECTRONICS QO 
Mi- PFI FILTERED AC SURGE PROTECTOR UM Deen x1 Ae. C hulsworth t Ac al 
JUEPDORAMGES outlet 4%" com | $13995 $104.05 ORDER TOLL FREE 800) 423-5922 - CA, AK, H! CALL (219 709-5111 
wipower Switch inm US VISA MC JAL Check Money Order US Funds Onty CAresdenrs add 615^» Sales Taa MINIMUM PREPAD ORDER S15 GD Ince MINIMUM SHIP. 
= PING & HANDLING n! $400 Tor ihe fie 3 ity pus 0€ Tor gach akihama pound Caters over 50 fti sent lunghi colec! Just in case, peat rnc hee pinna ranm ah 
RUEPOPEACH 3 outlel wail mount $9750 $ 74.05 Prizes gieti to change wife nohce We wilduour best to maintam prices through Sogtembis 1383 Many quaniities are benited Sorry nig rac hisckt. he telangt dr 
[Shap Weqht 4 ibs eacm exchanges o sale inerchanóese Credi Card owes wil be cured aporopnale freight Sala pricas for prend archers uray We aret reretia M Typoraptucat errors, | 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (2129) 709-5464 - (irvine:) (714) 660-1411 


Hc = x 9a 


Fiamma ABE m Lmonasasbuma = ore 


SYSTEM CLEARANCE SALE 
ITEM (No. & Name) QTY 


DATA GENERAL MICRO-NOVA 
Cabinets w/ muffin fans 

4207 MN Asynch. Control 

4208 MN Console Debug 

4225 MN Comm. Controller 

4226 MN Synch. Controller 

4227 MN 4 Line Asynch Controlter 
6038 Single Diskette Subsystem 
6039 Dua! Diskette Subsystern 
6102 12.5 MB Winchester Disk MN 
8561 MN 9 Slot 4KW Mos 

8573 MN 8 Kw Mos MEM 


CENTRONIC PRINTERS 
761 KSR Gentronic Printers 


HAZELTINE VDTs 
1410 Hazeltine Video Terminal 


CODEX MODEMS 
201 Codex 2400 Baud Modems 


To submit a bid or for further 
information contact: 
CESARE DELVAGLIO 
Tel; 212-997-3766 


TIRED OF EPROM HASSELS? 


WITH THE MICRO XCPU FORGET: 25 VOLT 
POWER, UV LAMPS, PULLING-ERASING- 
INSERTING EPROMS 


BASIC ON P — STRINGS. INTERRUPTS, MUCH 
MORE HAROWARE 16 GIT MULT AND DIVIDE 37 
aS, 42 25 VOLTAGE REGULATOR, RS-2320 FOR 
PROGRAMMING, 4K EEPROM (X28 16A), 4K RAM, 
AUTO START PR UP ‘EXPANSION BOARDS 
AVAILABLE. MICRO XCPU — $195 EPROM 
BURNER VERSION FOR DIE HARDS — £125 
MICRO APPLICATIONS — (305) 725-0044 
515 ANDREWS DR, 
MELBOURNE SEACH, FL 32951 


Gircie 285 on Inquiry card. 


APPLE Il COMPATIBLE DISK DRIVES 


— $209.00 
teen 64.00 


= BASF 
sn Pel 


10 or 16 seclor PriceliO — Price/100 


1 side/double density $20.00 $785.00 
2 sidedidouble density 34.50 325.00 


3 ff Specify salt 


ar 32 seclor Priced Pricel100 


1 sidesingle dansily $21.00 $195.00 
1 side/double density 279.50 275.00 
2 sidedidoubie danaity 34.50 325 00 


EXE LIP NVIISES INT 


280 Dukes Parkway, P.O. Box 45 
Bomarvilla, N.J. 08876 © (201) 725-6680 


Dealer Inquiries Invited 


Circle 127 on laquiry card. 


APPLE COMPATIBLE 


Disk Drive ........... $150.00 ea. 
Controller Card .,...... $35.00 ea. 
Sanana Case ........ $55.00 ea. 
Keyboard 4*5 pene (8s. $70.00 ea. 
Switching a Supply . $49.50 ea. 
Joystick ........ silos. $15.00ea. 


Prices we dealers in mm of 25 or 
more. End User inquiries welcomes, 


ELECTRADE CO. 
(408) 946-2541 
780 Trimble Rd. Suite 605 
San jose, CA 95131 


Clrete 167 on Inquiry card. 


Save $ on 


Exclusively 


UNDC 
and C 


Information 


That's UNIQUE, the oldaat and 
1 monthty nawaletter 
the UNIX* and C marketplace. 


* product reviews/Iislings/prices 
* applicationaitutortala/indexes 
* Industry Inside Information 


| Full year, $54 (870.00 Foreign) -write, call 
or circle reader service number for ful! 
brochure and FREE sampla copy. 


InfoPro Systems 
Dept. B : Box 33 * E. Hanover NJ 07936 
(204) 625-2925 


“UNIX Ip a trademark of Bell Laboratories 
Formarty The UNIX Software Lis 


Circle 222 on Inquiry card. 


"MODEMS 
IAM-PC 
Rixon PC 212A 


Pigs sip. PC card slol 
1 aaynchronous 
"Full/Hal! du — ; 
"Automatic dialer, lone or putas, auto redial 
T protected memory for number 
storage 


PC 212A Soltware $ 49.00 
“Interfaces PC 2124 MODEM to PC 
"Menu driven 


“Stores telephone numbers, logan 
procedures 

APPLE IL APPLE II PLUS, FRANKLIN, 

BELL AND HOWELL 

Mult -T&ech MODEM II $265.00 


di ead T nra 

ronoum, fu ex 
Bieg debe - 
"Manu driven software 


Pennsylvania residents add 6% sales lax, 
90-day return-to-factory warranty. 

10-45 delivery. Shipped U.P.S 

Chack, money ordear COD to 

James Fox Associa 

Box JJ9B R.D. #2 

Newtown , PA 18940 


Scotch Diskettes 


Rely on Scotch® diskettes to keap your valu- 
able dala sale, Dependabie Scotch disketes 
are tested and guaranteed error-free. The tow 
abrasivily saves your read/write heads. 
They're compatible wilh most disketle drives 


LY. : 
CONTROLLER CARD... a. 
JUST PLUG IN AND RUN " 
ots Computer Books! 
594" DISKETTES SS po orm 
We offer a 10% discount 


donni. DEO 


anh 
t +8) 8 
L] t 4 


MONITORS 


on computer books from several 
publishers. 

Fast, reliable service and low 
Shipping charges for mail orders. 
Write for FREE catalog. 


- + = + m 3122.00 | 
AMBER . v. $429.00 | DOWNTOWN 


IBM PERSONAL CDMPUTER Dent BAZAAR. 


64k Gombo Lard. 2.222252. DAAI PQ Box 2490 


OZtech, Inc. Brooklyn, N.Y. 
1400 Coleman Ace. Suite F.25 | 11202 

Santa Clare, CA 94050 | 

(ROD) 223-6077 

in Calif. (404) 980.9987 

VINA MO Accented 


Circle 322 on inquiry card. Circle 341 on inquiry card. 


Circle 156 on Inquiry card. 


THE LEADER IN 
COMPUTER 
COMPONENTS 
BRINGS YOU THESE 
FANTASTIC 
SUMMERS-EMD 
CLEARANCE BARGAINS 


IOP-16 IDC DIP—-PLUG 25 
IDE-34 IDC EDGE-CARO 1.95 
ICC-14 DIP "HEADER" 

ICC-18 OP "HEADER" 

44P-5T PC EDGE-CARD 

B VERTICAL 


PC-MOUNT 
DH25PC/3 VERTICAL 
PC-MOUNT 


CERAMIC 
MONOLITHIC CAPS 
AT THE PRICE 


1UF- MONG 100/12.00 
.047UF-MONO 100/11.09 
100/10.00 


19 B. 
JUMBO YELLOW 100/12.00 
JUMBO GREEN 100/12.00 
5082-7760 30/ 7.95 


SPECIAL THANKS 
TO MATT FOR HIS 
RECENT SOFTWARE 
DEVELOPMENTS 
WHICH WILL ENABLE 
JOR TO BETTER SERVE 
OUR CUSTOMERS 


Circle 240 on inquiry card, 


MICROPROCESSOR 
COMPATIBLE 
CLOCK/CALENDAR CHIP 

3.95 100/3.25 ə. 


32.768KHZ XTAL .35 


OTHER CRYSTALS 
3.579545MHZ 95 
5.0688MHZ 1.95 
16.432MHZ 1.95 


78M05 


VOLTAGE 
REGULATOR 

TI PART SUA7SMOSC 

STANDARD TO-220 CASE 

5 VOLT AT 500MA CAN BE 


USED AS 7805T IN MOST 
APPLICATIONS 


99 «2 
a 


SA 410 
$1 1995 


* % Mb Storage 


* SS/DD 


DISK DRIVE 
BLOW OUTS! 


SA 460 
$1995 


* 1 Mb Storage 
* DS/DD 


* 80 Track — 96TPI 

* 6 ms — track to track 

* 5%" — Standard 
Format 

*x 90-DAY GUARANTEE 


SALE ENDS SEPT. 30, 1983 


LINEAR LC.'$ 


14" a 28" SHEET 
12" x 13° SHEET 


JDR Microdevices 
1224 S. Bascom Ave. *« San Jose, CA 95128 
(408) 995-5430 * Telex 171-110 


« 1983 JOR MICRODEVICES, INC. 


[NS CONTROLLERS 
nn 11.85 


1791 98.55 
1793 38.95 


CRT CONTROLLERS 
DPB350 15.85 


CRTSO2? 
CRT5037 


D-RAM GORTROLLENS 
3202 17,85 


8203 
3242 


32.95 
5.95 


ORDER TOLL FREE 
800 662-6278 
(CA Residents) 


mcm eee 


MICROPROCESSOR 


Z90A-CPU 
Z80A-CTC 
Z80A-PIO 

ZI A-5I0/1 
Z80A-DART 

S086 15-BIT SMHZ 
68A00 CPU 1,5MHZ 
63410 RAM 1.5MHZ 
683A21 PIA 3.5MHZ 
&4AS50 ACIA 1.5MHZ 
6520/6520 PIA 


| 4098 5 1 DYNAMIC 
| RAMS TI OR INTEL 
YOUR CHOICE 


visit Our 
EXPANDED 
Rétall Store 
NEW SATURDAY 
HOURS 10-3 


VISIT OUR RETAIL STORE 


HOURS: M-W-F 9-5 T-Th. 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERM: For shipping inclusa 13 lo: LIPS Geoend of 13 iar UPS Miis 
Late! Alr, Hame Geer f pou guls sddilione! shipping Changes 
Foreign idan, Inzlude saiem amman lor gnipping. There la bo 
minimum ordei Bay Area and Los Angeles Counlias aded G's" Salen 
Tas. Other Calllornla cenbdents add 6% Sates Tax. We reserve tha 
righ to aubtltula msnutaclurer. Not responsibis for typogrephical 
wmo Prices are subjec! lo change wiihoul noice. We will match or 


haa! bry competitors price provided Nis not balow our cost. 


BYTE September 143 — 647 


64K DYNAMIC 
200 NS 


$595 


2-80 


4164 


STATIC RAMS 


2.5 Mhz 
2B0-CPLI 3.85 
zit 25644 (450ns) 3.95 
8101 256 x 4 (450ns) (cmos) 1.95 260-CTC 4.49 
| 2162-1 1024 x 1 (450ns) rn ZBD-DARY 10,85 
3102L-4 3024 x 1 i450ns) (LP) 99 ZBO-DMA 14.85 
21031-2 1524 x 1 (250na) (LP) 149 ZBO-PlO 4.49 
211 2565 4 [450na) 2,49 266-810/0 18,56 
2442 25524 (450ns) 2.99 ZB0-6$10/1 16.85 
2114 1024 x 4 (450ns) 4/9,95 zB0-810/2 16.95 
2114-25 1024 x 4 (250ns) 6710.05 | 2B0-310/8 16,95 
2114-4 1024 34 (450ns) (LP) 8/12.95 4.0 Mhz 
2114L-3 1024 x 4 (30001) {LP} 8/13.45 Z0DA-CPU "m 
TMB54044-4 4086 4 1 (46073) 3.48 Z280A-DMA 36.95 
TMS4044-3 — 409611 (3001) 3,88 280A-P1O 4.95 
TM&54044-2 — 4096 21 (200r) 4.49 ZR0A-giQ/0 — 15,95 
MK4118 1024 & à (250n4) p.95 Z80A-BIQ/ 15,05 
TMM2016-200 2048 2 B (200n») 4.15 Z80A-810/2 15.95 
TMM2016-150 2048 x B (150na) 4.95 280A-83|D/8 158 
TMM2018-100 2048 5 B (100ns) 6.15 6.0 Mhz 
HME115-4 2048 z B (200ns) (cemos) 4.75 . 
HM6116-3 2048 s 8 (150ns) (cmos) 4.95 | zaogB-cPU 11.98 24.95 
HME 116-2 2048 x 8 (120na) (cmos) 8.95 | Z80D.CTC —— 1185 30.95 
HMGTIGLP-4 2045318 (200na) (cmos}{LP) 5.95 ZB0B-PiO 13.08 250 
HM61)8LP-3 204828 (150na) (cmos)(LP) 6.95 | Z808-DART 11.95 130 
HMS116LP-2 204828 (120ns) (cmos}{LP) 10.95 ziLOG 345 
2.6132 4098 a B (300ns) (Orat) 34,55 5 
26132 34.95 225 
LP Low Power Dalal e Quaai-Static zs 1 39,95 "rs 


— 


3 
DYNAMIC RAMS CRYSTALS. 1593 
32.768 khz aad 
TM54027 Aóg6 rg 1 (250ns ET 
UPDAT11 4D98 x 1 Free 1.00 RO im 445 
MM5280 4088 x 1 (200ns) 3.00 i 10.95 
MK4108 819221 (2D0ns} 4.05 An 
DIET i2 s14 (a50na) 1.85 02$ 
4110-300 16384 *1 (300na) 8/11.75 735 
4118-250 15384 x) (25tina) /11,25 aap 
4116-200 16384 x 1 (200nu) 12.65 Ags 
4115-150 1538 k 1 (150m) &/14.83 795 
4116-120 163843 1 (12008) $29.95 8257-5 zs 
2118 16324 2 1 (18Dns) (8v) 4.95 Bisa san 
4164-200 85538 & *  (200ns) (5v) 5.5 5358-5 ;50 
4154-150 85338 &1 (150ns| (I) 6.95 al] = 
8279 295 
Bi79-5 
azi? 
235830 (us) : a283 
2708 1024 4 8 (450ns) 3.98 pes 
2758 1024 x 8 (450na) (59) 5.95 3226 
2115 2048 x & (Ains) (5v) 3.95 ge 
2718-1 2048 x 8 (380r) (Sv) 5.95 8283 
TMS2516 204E x 8 (450n8) (5v) 5.50 qt 
TM5?T16 92048 x 8 (450n2) 7.98 


TMBE2532 ADDE xS (450na) (5v) 525 
2732 ADDE v E (450ns) (5v) 485 
2732-350 4095 «8 {750nn) (5v) A C 
2712-309 4098 x à (200nx) (5v) 11.95 


2744 81928 ene] (5v) 5.85 
2784-250 9192 « & (3250ra) (5v) 14.96 
2764-200 8192 vl (200m) (o) 24.95 
TMS2554 81925 € (480n») [5v) 17.95 


zu mid uius] D. ET. 
B4 : 

- Single 5 ^ Supply MC13?2 0.85 

68047 24.895 


8275 29.95 

Capacity — inientily eid or 

me t "ooo EE - 

PE-14 6 — 5200 83.00 ffi ores: sais 
X 6 5,200 119.00 


X 9 85700 17500 ME KEYBOARD CONNECTORS 

a Ro 3 Cua [1 
8 15,000 349.00 ; 35 | 

X — 32 — 15000 595,00 $ avs.scc0 pro 11.95 Rb soe —— 3.85 


JDR Microdevices 
1224 S. Bascom Ave. * San Jose, CA 95128 
(408) 995-5430 * Telex 171-110 


| 1983 JDA MICRODEVICES, INC. 


648 — BYTE September 1583 


TRA PO ! xe static $f 
TM6012016 7:7 $415 


AY3-1074 
AY5-1013 


ÁY3-1015 


PT1472 
TR1802 


2350 


T4LSDO 
T4LSDI 
74LS02 
74LS03 
TALSDA 
74L905 
T4LSOÀ 
LET. 
741.810 
74.811 
T4L$12 
74L&13 
74L84 
TÁLS15 
74.520 
74L521 
74,522 
74L8286 
7AL$07 
741538 
7ALS30 
74L832 
74L$33 
7ALS37 
74L 838 
74L 540 
7ALSA2 
7ALSAT 
ETT 
?4LSAS 
T4LS51 
TAL S54 
TALSSS 
TAL S61 
74LS71 
74LS74 
| TAL&?S 
TALS7E 
74L978 
7ALEI3 
741545 
74946 
74L890 
74,991 
741892 
74,893 
74515 
74LS26 
7ALS107 
7418109 
7AL5112 
74LS313 
7ALS114 
74LS 122 
,74L8123 
7419124 
74L5425 
74L$126 
74L8122 


14,8133 
ope TÀLB136 
6,05 71,9137 
3.95 74,8138 
4.95 74L8135 
9.95 TALS 148 


74L8147 


2651 3.95 
TMS6011 5.95 7415148 
IM5402 7.95 748151 
IME403 8.95 7?4L8151 
(N58250 10.95 Spates 
GENERATORS 74L 8188 
BIT-RATE PALS157 
MC14411 43.85 74LB158 
BAI941 11.95 JALE150 
4702 12.95 FaLeiat 
COMS5015 15.85 
Coweis — 1095 BB si gias 
MM5307 10,96 JaALS15A 
FUNCTION 74L8165 
MC4024 395 741.5186 
LM556 149 74L5108 
XH2206 175 7TALSTES 
8038 3.95 74L5170 


TAL LS00 


35 
+25 
25 
-24 
-25 
26 
29 
5 
A5 
3 


74L 5173 9 
T4L 8174 35 


TALSTTS .55 
TALS1B" — 2,15 
Talsit ApS 
Fal S iho 9 
TAL E 1821 A | 
7T4L 3192 T8 
"4L 8193 8 
TAL S194 A9 
Tal 5195 E 
"AL 5198 I9 
74,8117 Ni 
74,5221 B8 
74,8240 36 
74L $241 E 
74L8242 9 
74,5243 B0 
7aLS244 1.29 
74LS245 149 
74L$247 76 
7415248 S 
7415249 a 
74.8251 56 
74L6253 58 
74,5257 4 
74,3258 59 
745259 — 2.75 
74,5260 59 
74,5258 :s5 
74.8273 1,49 
74L5275 335 
74,5278 AB 
74,5280 496 
74,5283 43 
74,9280 a6 
TAL S203 AS 
74LS 285 99 
7TALS3284 59 
74L8209 175 
74L8323 3.50 
74,3124 1.78 
74L9352 1,23 
7613953 1.29 
74L8963 — 1.25 
TALSS64 — 1.95 
7415355 AR 
74,8366 E 
74,8387 AS 
741.5365 AS 
7418373 139 
7T4(4LS374 — 1.39 
74L8177 1.23 
74,9375 1.18 
74L8379 1.35 
74L8385 1.90 
74L S366 AS 
7T4L8380 1.19 
74L8993 1.14 
74,5395 — 1.19 
74,8398 1.48 
74.6424 235 
74,8447 3 
7T4ALSA90 135 
74L8824 1.90 
74L5640 220 
74L9645 2.20 
74,8868 — 1.68 
7T4L8865 149 
74,8870 1.49 
74,5674 — 9.85 
74,3882 3.20 
T4L8883 320 
T4L8884 1.20 
78,8885 1:20 
74LS668 240 
T4ALSSBR 3.20 
74L8783 24,95 
81,395 3.48 
81L896 13.49 
81,5237 1.42 
8a1,590 1.49 
43152521 32.830 
2489568 4.25 


VISIT OUR RETAIL STORE 


HOURS: M-W-F, 9-5 


T-Th., 9-9 


Sat. 11- 


PLEASE USE YOUR CUSTOMER NUMBER WHEN GRDERIN 
TERMS: Far shipping include $2 tor UPS Ground or 13 ior UPS Gi 
Label Air. "eris over 5 pounds require pdeslénna! &hipping charg 
Foreign n dera, include aulfickenl amount For ahippirg There iaag 
minimum. oder Bay Area and Los Angetes Counties add B's*s Sa 
Tax. Other Calilorpia residents edd ie Sates Tan, We eppi 
righ! to &utaitiiute manulacturer Nol reapoeaible far typographi 
errara. Prices ate subject io change wilhiut natice. We wil malch 
beat any ompelijat a price provided |i ig nol below gut coa. 


Circle 241 on inquiry card. 


2114 ns 8/5995 


Lani 78 LM34B 
L307 45 LMASÒR 
LM308 89 LM350T 
LMJUEH 115 LM35B 
LM303H 1.95 LM359 
LM30SK 125  LMa37S 
Lm30 1-75  LM3T? 
LM3*'1 G4 LM378 
LM311H 89  LM3?P 
LM312H 1.78 LM3BQ9 
LM317K 2.95 LMSBON-8 
LM31?T LW .— LM3E 
LM318 1.49 LMB? 
| LAJIJH 1.59 LMJ 
LM318H 1.20 _M3B4 
LM *25 taba 
1M320|see 7900) — LM387 
LM322 1.65 LM38S 
LM3g23K 4.35  LMJ90 
L.M324 -59 LM392 
LM328 -E5 Liurig4H 
LM331 3.985  LM1399H 
| LM3J34 1.15 NES31 
LM335 1.40 WESS55 
| LM336— 175 NESSE 
LM337K 3.85 NE558 
LM337?7T 1.35 NE561 
LM338BK — &96  NE584 
| LM339 49 LM5B5 


H TO-5 CAN 


Lu 
bai 
wr 
2 
P 
E 
xà 
em 
gu 
LJ 
S 


745183 
74802 35 74S 168 
74803 .25 748155 
74804 Ji TÁ8174 
74605 8 748171 
74908 a 748181 
TASO AQ — TAS182 
T4610 H5 — T4S182 
74941 35 746109 
74815 a — TAS194 
74620 as — 7481945 
T4922 A8 748198 
TAS30 25 74810? 
74832 40 748201 


TE 1.10 74248 1,35 7483? A 745.225 
"87 85 74247 1.35 TAR38 AS 749240 
TRI 50 74248 1,85 7454D -35 T483241 
185 .59 74249 1.95 74851 25 T4$244 
Add 35 74257 35 74564 4D 748251 
19 — 2.15 74259 2.25 74565 A 748253 


T4874 40 748257 
T4985 19% 748254 
74585 -50 — TAS280 
748112 50 748274 
748114 MI 745275 
748114 59 745286 
748124 275 — 748247 
7848134 — 134 — 745288 
748133 AS — 745288 
748134 50 748301 
7T4$135 589 FASINI 
748138 85 749374 
48139 65  T4S301 
3as1a4n 58 — T48387 
.5 745412 
JA 745471 
748157 B8 — 748472 
B5 
x 


E 
i 
» 
Em 
m. | 
E 
ie 
-j 
v 
"E us d 
"TE 


- 
ap 

= 

= 
dh 
AM 
D 
Tè 
ED 
e 
So 


TAB4TA 
TSAAR 


748162 As — TABSTO 


CLOCK INTERSIL 
CIRCLIITS 
Malta 4.55 ICL7106 995 
M568 3.94 tCL7107 1295 
M3375 4,95 ICL7860 295 
MSB1TET? B 85 ICL&038 3,95 
M58174 11.85 (CM720T A 5.59 
5M5832 5,85 ICM?730B 15.95 


)RDER TOLL FREE 
ALL MERCHANDISE 
100% GUARANTEED 


Circle 241 on Inquiry card. 
l 


LINEAR 


LMJDI 34  LMO4ü(pee 7800) LM566 


1.98 
9$  LM5807 .59 
4.95  NES57Q 3.95 
4.60  NES7! 2.95 
B9 — NE522 2.75 
178  LM709 58 
3.75  LMT71b T5 
195  LM?11 JJ 
250  LMT7?73 AB 
4.50  LM?23M 54 
AS 8 LM733 98 
1.00 — LM741 35 
1.80  LM7ÀTN:. 14.35 
1.88 LM74*3H A0 
1.55 LM74? Bg 
1.805 — LM748 58 
AE  LMIDM 1.18 
140 LM1103 1.95 
1.35 LM1310 3.49 
1,88 —MC1332D 31.89 
43 MC1349 — 1.89 
460 — MC1350 — 1,19 
5.00  MC1!358 1.69 
295 MC1372 65395 
4  LM1314 3.59 
65 Mase 59 
1.50  LM1488 49 
24.95 LM'1489 89 
2.95 (M1496 AS 
9  LtMiSSEH 3106 
T TO-220 


STS 


E] IF YOU CAN FIND A PRICE LOWER ELSEWHERE. EE o DA - 
Hd LETUS KNOW AND WE WILL MEET OR BEAT THEIR 

9 S TERMS wal 

mputer managed inventory — virtually a. 
no back orders! As — 5 Tecate vas 


B8 Li L 
pA PRO 
2,45 
p co 
1 io 


a5H90 
2513-001 UP 
2513-002 LOW — 9.95 


INTERFACE 
ST2e 1.59 
BT 2 


2114 250 NS | /*1095 


LM3800 237 
LM18512 B.25 
LM13340 3.50 
LM18?1 5.09 
LM1572 5,49 
LM1877 3,25 
LM1gfSg 3.95 
LM1HI5 y 75 
ULH?2003 249 
LM2877 2.05 
LM28378 2.25 
LM2900 .85 
LM2$01 1,00 
LM3$00 59 
LM3905 1,28 
LM3909 .90 
LM3111 224 
LM3314 1.86 
LM3915 3.98 
LM3915 — 3.85 
MCA4024 3.95 
MC 4904 4.50 
RC4135 1.25 
RC4151 2.95 
LM4250 175 
LM450Q 3.25 
RCAS5B ,88 


LM^*30B8D0 128 
CM'38000 1.49 
LM13700 1.45 


K TO-1 


? 
9.95 


REG 


RCA 


CA3021 2.75 £Ca3082 
CA3)]9 31,29 — CA308] 
CA 046 125 CA 3086 
Cà 1059 290 CA 2089 
CA3060 290 CA 1096 
CAJ0B5 1758 £GA2130 
CA 3080 110 X CA3140 
CA3081 3165 CA1146 
CA31ED0  1.]8 
TL494 420 75365 
TL456 «65 — 75480 
TL49? 325 75451 
75407 149 7552 
75110 195 7854533 
76150 195 75456 
75154 195 75491 
75188 128 75492 
75169 1.25 75493 
T5494 EI 
TLOT1 79 TLOBÀ 
TLO72 1.18  LF347 
TL074 2,9 LFOS? 
TLOS? TI —LrF353 
TLOS2 143 LrF355 
TL043 159 LFI56 
LF357 


1.40 


VOLTAGE 


ULATORS 


T 7805T 
Ag 7T908T 
25 Tu12T 
75 THIST 
75 7924T 


9.55 
9.95 


THOSK 


7212K 
7915K 


7824K 


4025 25 74C20 35 
4026 4.85 74070 3$ 
403T 45 74032 38 
2.10 BÍ a020 .hB 7T4C43 1.28 
2.19 IM 4029 78 ?74CAB — 1.89 
.80 4030 30 74073 65 
1.00 4D34 1.95 74C?À 65 
1.10 MM 4035 25 7ACTB 0 
1.10 M 4040 7E 74083 185 
4041 76 7TACUS — 1395 
4042 9 7T4CBE ,38 


mm 
in 
a 


78.05 
79L12 
7T9L15 


LM221K 
UA7BS540 


C, T*TO-220 


x] + Very competitive prices! 
I] - Friendly statt! 


Ferg -~ Fast Servica—mostorders shipped within Borer 


24 hours! 


MasterCard 


« 1983 JDA MICRODEVICES. INC. 


A0C0800 
ADLCOBRUS 
ADCOB0S 
ADCOA17 
DACOBOC 


15.55 
4.45 
4,40 
9.95 
4 95 


L = TO-H2 


DATA ACQUISITION 


K TO3 


DACOROA 
DACIÓZO 
DAC1022 
MC1408L6 


800-662-6279 
(CALIFORNIA RESIDENTS} 
CALL US FOR VOLUME QUOTES 


44400 12,95 7FecoO2 — 45 
14410 2.55 T4CSQ3 — AS 
134411 11,85 74C908 10,55 


44419 — 7,95 74CHO? 1,00 
14433 418 74CTON 200 
4502 A5 TACSOS 2.75 
4503 A5 740910 54,05 
4508 — 15 T4C911 BDS 


4511 A5 T4C9I4 195 
4532 JAS 740918 1.19 
4514 $25 740910 2.75 
A515 1,79 745820 17,95 
4516 1,55 TAC921 15,95 


45139 38 7ACS3À 4.85 
4520 79 740925 5.05 
4522 1.28 740826 7.95 
4526 35 TACO28 7,95 
T4AC928 


SOUND CHIPS 
T8477 


295 3.05 
8.24 79489 8.35 
$.95 AY¥3-8910 12.95 
1.94 ATi-MM 2 12,45 
2.95 MC3T34A0 1.49 


BYTE September 1983 G49 


2732 32K EPROM $495 2764 64K EPROM $995 


|. PROMS CAPACITORS 


Se oe EQUIVALENT PART NUMBERS TANTALUM 
— —— —— DR 6V 10V 15V 20V 25V 35V SOV 10p! sovy .Ds «470 soy o 
Part Function TI SIG MIMI — Harris 22 S0V 05 540 sov o 
748186 — 32x48 OC 1884030 82523 6330-1 7802 1.95 ul An 25 BOY 05 830 sav b 
748287 25614 TS 24510 6825129 8J01-1 7811 1.00 al An n SOY DS 4820 EOV 0 
745258 32x8 TC 185030 825123 8331-1 7603 1.90 E Ao 45 13 Sov .05 ObDiot SOV Ò 
748387 25844 OC 249410 825126 6300-1 7610 1.05 7 x aa 47 soy .05 0015 sov D 
745471 256x8TS  28L22 6309-1 4.95 z 56 50v .05 0022 Sov 0 
745472 51248 TS 28542  — 825147 6349-1 7649 4.25 E A5 — su a 50v .05 005 56v Q 
745473  512x8 OC 2899A42 825146 6348 7648 10.95 19 40 40 AS .45 82 50V .05 Mi soy “4 
745474  512k8 TS 28548 825141 6341 7641 4.95 15 , 0 80 -— = = r^ = r 
748475 51240 TS 285A458 829140 6340 7640 12.95 = -— i- 3 - e 
748478  1Kx8 TS 28586 19.95 i8 P - 2 Z1 
748570 512:4 OC 27512 825130 6305 7620 2.95 24 35 40 45 6 B5 . ‘ 
745571  512x4 T& 27813 825191 6308-1 7621 2.95 27 A0 45 30 
748572 Tkzá OC 24SA41 625136 6352-1 7642 9.95 MONOLITHIC 
748573  jkxÀ TS 24541 — 825137 62353-1 7643 9.95 13 AS S50 SB 50 8» 50 — 2 T eene is 
875180 Qika8 OC 28SA96  B2S180 6380-1 7680 19.25 35 AS . à s 
8751481 1eeB TS 28186 825181 6381-1 7681 16.25 4.7 45  .55 0 66 .85 56 
575184 2ku4 OC 249481 8251864 7884 17.20 I -——— ]— — e m s 
| 875185  32ka4 TS 24981 — B2S185 7685 38.05 | = z = — dimmi 
| 975990 2kx4 OC 285A186 825190 76180 39.95 | 3. RADIAL I 
873191 2&xB8 TS 285168 — B2S191 76181 39.95 | 10 55 65 .80 5 Bo 100 i De = - à 
| 1? Fr Ais 90 . . 
WE RESERVE THE RIGHT TO "T 7$ A45 o0 e ~ p ~ 4 
SUBSTITUTE MANUFACTURER 18 " 10 SOV s 22 16V 
422 1.00 135 47 35V .18 4T 50V 
E —— — 3 3 —— — wu 15V — .18 100 15V 
T p aT lI— o — CÓ 35V 20 00 35V 
i ui 88 t.30 470 25V 30 150 25V 
1*1 3i z Ba? 1s => m m Am = 
TOLL FREE 800-662-6279 === GRADE ww iw 
à A ul | 270 315 —— — LL . . 260004 30V 395 7500 — 16V 
(CALIFORNIA RESIDENTS) 6000 — 16V 


LED LAMP: 


1-99 109-4 


OPTO-ISOLATORS Lr 
FEDERAL EXPRESS 


MEN "EE E ^». 
ES NN NE SERVICES AVAILABLE PE 
4N33 175 — ILA-30 3.25 


4N35 125  ILO-74 2.75 VISA Jumba 


4N3? 125 — Hi1CS 125 
MCT-2 190 TIL-111 1.00 
150  TiL-113 


TRANSISTORS 


BYPASS CAPS 


64 pin ST 
BT SOLDERTAIL 


— 2N918 50 MPSI7DB th w 50 a .01 UF DISC 100/6.0! 
DIODES MP8918 25 2N31772 u T T .89 = .1 UF DISC 100/8.01 
8 pin 69 . 
"ur 25 saso 40 i8 in WW 89 BO ,1 UF MONOLITHIC 100/15.00 
1M759 12.0 voll zener 25 20 pin WW 1.09 98 i 
1N4148 (1N914) switching 25/1.00 22pin WW 1.39 1.28 
1M4004 400PIV rectifiar 1073.00 24pin WW 1.48 1.35 


KBP02  200PIV 1.5amp bridge ; 
KBPO4  400PIV 1.5amp bridge 55 
Olp-Bridge 35 


28 pin WW 1.69 1.49 
a 


pin WW 1.99 1.80 
WW = WIREWRAP 
1epinZiF 6.75 call 


LED DISPLAYS 
HP 5082-7780 — 4" CC 
MAN 72 d" CA 


24 pin ZIF 995 coll MM Pr uu vr cc 
MUFFIN FANS ppl FMO-S00/803] — .$* cc 
NEW UN-USED (Zero Insertion Force) FND-S0T (810) s” CA 
4.68" Square 14.85 
3.125" Square 14.95 - 
HEAT SINKS DIP V, EESISTORS, ALL 
TO-3 style 5 ES ^ 
TO-220 style 35 SWITCH STANDARD VALUES 
4 POSITION as FROM 1 OHM TO 10 MEG OHM 
SPDT "sd — 1.28 5 POSITION 90 50 PCS. SAME VALUE 02 
DPDT mini-toggie 1.50 T RCÉITION aS 100 PCS, SAME VALUE .02 
SPST mini-pushbutton .9B 6 POSITION gS 1000 PC5. SAME VALUE 1i 


— NEW HOURS — 
VISIT OUR nr 


*r» nA. : “i on RETAILSTORE  T.Tn.,9-9 Sat. "a 
JDR Microdevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TEAMS For shipping include $2 fat UPS Ground of $3 (or UPS Bii 
1 224 S à Ba scom A venue Labe: Git llerns over 5 pounds requite additional shipping charges | 


Sa n Jose CA 95 1 28 Foreign orders. include sulticrent amoun Jar stopping Theresa lid 


mitumum order Hay Aréa and Los Angeli Counties add 67% Sate 


800-538-5000 * 800-662-62 79 (CA) Taz Other Cailorma residents ádd 6 0 Sales Tas We veserve Ih 


nghi ip substilule manulaciurer Nol responuble toc 'vipogiraphie a 


(408) 995-54 30 LJ Telex 1 7 1 = 1 1 Q etiors. Prices are subject to change wihaut ngbce We wel match a 


bes! any compelilar s price provided W is nol below Gur cot 


198) JDA MICRODEVICES. INC 


650 BYTE September 1983 Circle 242 on inquiry card. 


271 f 16K EPROMS $395... 2732 32K EPRDMS 9(95.... 


MICROCOMPUTER rr 
HARDWARE HANDBOOK F DRIVE SALE 
FD100-8 5189 


FROM ELCOMP — $14.95 
SHUGART 801 EQUIVALENT 


DISK DRIVES 
TANDON 
TM100-1 s. icon iam) soo 229.00 | 
1M100-2 5. (for tam: ps/op 295.00 
SHUGART 
SA 400L 5. TRACK) ss/po 199.95 
SA 400 s.s TRACK) sson 189.95 


Over 400 pages ol manufacturers data 
| sheels on mos! commonty used (G's, 
Includas. 

* TTL — 74/74LS and 74F 

* CMOS 

* Voltage Regulators 


= Memary — RAM, ROM, EPROM PERTEC SS/DD 10 FOR $175 EA. 
* CPU's — 6800, 6500, 280, B080. FD-200 s .:ss/no 179.95 

8065, B086/8 | FD-250 s. psp 199.95 FD200 9 $2 39 
* MPU support & interface — | MPI = [ 

6800, B500, ZBO, 8200, etc. 


MP-52 s” fonem osoo 295.00 


MOTE: Perse Include sufficient amaum 


SHUGART 851 EQUIVALENT 


BEST SELLING lor shipping on above items. DS/DD 10 FOR $220 EA. 
BOOKS = 
a DITS EUER. CABINETS FOR 54" DISK DRIVES EDGE-CARD 
Sl e n E , 9.95 CABINET #1 529.95 CABINET #2 379.00 CONNEGTORS 
Plodrumming onc cree ex ww el EB * DIMENSIONS 8% x 5°%s x 3'%s"  « COMPLETE WITH POWER 
CBASIC User Guide ....-.... «~ $5.00 * COLOR MATCHES APPLE SUPPLY, SWITCH, LINE 
Your Frsl ee $.95 * FITS STANDARD 5%” DRIVES, CORD, FUSE & STANDARD 
The CP/M Handbook .......... T4 B5. INCL, SHUGART POWER CONNECTOR 
The PASCAL Handbook :-..:... 180s IMME « INCLUDES MOUNTING * DIMENSIONS: 1 1'4 x5% x 3e" 
Techniques ...... i.e cess 17,95 HARDWARE AND FEET * *5V @ t AMP, *12V @ 1.5 AMP 


* FITS STANDARD 5%" DRIVES 
NOTE: Please include sufficient amouni fer * PLEASE SPECIFY 


TRANSFORMERS | shipping on above heme. GRAY OR TAN 
FRAME STYLE 
MLSVAC CT 2amp 5.35 POWER SUPPLY 


MODEL2 539% 
MOUNTED ON PC BOARD 
| MANUFACTURED BY CONVER 


PLUG CASE STYLE ORDER BY AUGATze-ST | —— iCCm | 


126VAC CT 4amp 7,95 HIGH RELIABIL COMPONE RIBBON 
12.8VAC CT Samp 10,95 DESCRIPTION | TOOLED ST IC onroenge 
25.2VAC CT — 2a8mp 7.85 SOCKETS IOP HEACERS) [DIP PLUGS UOC) 
O DP ë O 
65 


12VAC 250ma 3.05 CONTACTS d +5 VOLT 4 AMP 
mvc Sa 4.06 i E 1 £12 VOLT 1 AMP 
12V amp t 


NOTE: Please include sulficiem amount tor 

32VAC 2amp 6.85 ahipping on above items. 
DC ADAPATER 

6, 8, 12 VDC salectable with universa 

adspier 8.95 

NOTE: Please include sulficient amouni tor 

shipping on above lems, 


RIBBON CABLE 


CENTRONICS 


IDCEN36 Ribbon Cable 36 Pin Male 8.95 
CEN36 Boider Cup 36 Pin Male 7.98 


"PESOLA | meaoN Came | HOODS — | 
DESCRIPTION PC SOLDEA | RIBBON CABLE HOODS 


| MALE |FEMALE| MALE |FEMALE| MALE |FEMALE| BLACK | GREY . 
| IDExxP | DBS [HOOD-B) HOOD | 
337 3.69 — 1 60 


are a 


IDC CONNECTORS 
HEADER SOCKET EGGE GARD 


_ ORDER BY | ^ (DHxxS — | — iDHxxSR — | — iDHxxW — | — IDHxxWH — | —— iDSxx | iDMxx IDE O 


CONTACTS 10 82 85 186 2.05 1.15 — 2,25 
20 129 1.35 2.08 3 28 1.86 5.50 2.36 
26 1.68 1.78 3.84 422 243 625 265 
34 2.20 231 430 4.45 3.15 7 00 3.25 
Ag 2 5B 272 5.28 4 BO 373 7 50 3,80 
50 3.24 3.38 6.63 7.30 4.65 B.50 4.74 


OROERING INSTRUCTIONS: inser the number ol contacts in tha position marked “xx” of Ihe "order by" part number listed. Example: A 10 pin nghlangle solder style 
header wouki be IDH1DBSR 


+ 1883 JOA MICRODEVICES, INC. 


Circle 242 on inquiry card. EYTE September (83 — 651 


FOR APPLE COMPUTER USERS 


| FD-35 DISK DRIVE 


« Direct Replacement for 
Apple Disk I! 

* Compatible with Apple 
Controller or other Apple 
compatible controllers 

+ Specially designed etectronics 
with low power consumption 

« DOS 3.3 and 3.2 compatible 

* Owners Manual and Warranty 
Card Included 


| WITH ONE YEAR 599995 


WARRANTY 
CONTROLLER CARD '89.95 


VIEWMAX-80 


A Full Function 


80 Column Card for Apple II° 
* Soft Video Switch * Shift Key Support 


2 YEAR WARRANTY 
Now ouLv *18995 


57," DISKETTES 
VERBATIM DATALIFE 


SS/DD sort secron,. 
SS/DD iosector HEAD . 


SS/DD sort sector 


WITH HUB RING .... 


$1955 
BEST BUY 


Ask about our luli 
line of Nashua diskeltes 


THOUSANDS SOLD 
JDR 16K RAMCARD 


* Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc'" 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC's 


WITH 2 YEAR WARRANTY 
ASSEMBLED & TESTED $4495 


WITH WARRANTY. ,.... 

KIT — INCLUDES ALL 

PARTS &iNSTRUCTIONS "4095 
BARE PC CARD 

WITH INSTRUCTIONS .... " 149° 


APPLE COMPATIBLE 
SUPPLY *99.95 


* Compact Switching Design 

+ All Outputs regulated 

* Shorl Circuit and Overload 
Protection 

+ Complete with Applie-type 
plug-in power cord 

* Appia Compatible — Yet higher 
output allows more dísk drives 
and cards without overheating 

* *5V @ 5A, *12V @ 3A, 
-5V @ SA, -12V (à .5A 

* Shielded enclosure: 10%" x 3%" 


NEU IMPROVED 
JDR COOLING FAN 


* Easy modifioatian — no 
modification of Apple required 

* Eliminates overheating 
problems 

* Switch on front controls fan, 
Apple, and extra autlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 


NOW WITH SURGE 
SUPPRESSION 
$89.95 


WITHOUT SURGE 
SUPPRESSION 59.35 


MONITORS 

MONOCHROME | 

NEC 812014 -20 mHzareen $169 

ZENITH zum-iz1 - 15 mHz Green *99) 

TAXAN te mHz AMBER $1 = 
COLOR 

AMDEK color- composite '335 


NO C.O.D. ORDERS PLEASE 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


x 2¥i0" 


ACCESSORIES FOR APPLE Il & IE e" 
ALL WITH 1 YEAR WARRANTY BY “3 :PERISOF T 
PRINTERLINK MESSENGER TIMELINK NEW BUFFERLINK 
CENTRONICS SERIAL REAL TIME ADD-ON 
PARALLEL INTERFACE INTERFACE CLOCK PRINTER BUFFER 
« Simple to use — No * Connects to any RS-232  * Applications in flle man- * Saves Time — No more 
configuring required serial device agement, word processing, waiting for printed output 
+ Use with any centronics — * 8 switch selectable . ln a s ii x Connects easily to any 
printer — EPSON, drivers for printers, ; parallel interface 


feature 
OKIDATA, etc. terminals and modems * Battery recharges * Expandable from 16K 
* Includes Cable & Manual  * Includes Cable & Manual to 64K 


automaticalty 
$5900 $9900 $139 sx 


$8 400 
VISIT OUR RETAIL STORE 


JDR Microdevices ^t 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Far shipping include $2 tar UPS Ground of $3 ior UPS Blue 
1224 S. Bascom Ave. « San Jose, CA 95128 
(408) 995-5430 * Telex 171-110 


Lebel Ajr liemi over 5 pounds require additlona! shipping charges. 
Foreign orders. include sultlicieni amauniior whipping. There is afii 
minienum order Bay Ares and Los Angeles Counties add 64% Sates 
Tax. Other California realdents add 6% Salas Tan. Wa reserse the 
AGH lo subslilitde manvlacturer, Not reaponalble for typographical 
erro. Prices are subject ia change wilhou! nolite. We will maich or 
beal any compeitor a price provided n i nol below our coat 

e 1987 JOR MICRODEVICES., INC. 


652  RnYTE September 1983 Circle 243 an Inquiry card. 


Unclassified Ads 


FOR SALE: Two AMO 28000 evaluator boards, excludes 
AMD assembler $600 each, Also. seeking Amembler program- 
mer for imei 805), 8048, and B085 in ihe WY, NJ, CT area. Vin- 
cent Randy. 139 Rich Ave, Mount Vernon, NY 10550. 
WANTED: Postion in me hek of medical applicadons of 
compute rough: by expenencend cican and medical ac 
Marhara Voli a apec nea in recoding Cinca) mions 
ton Bemani i Miiner, MO, 919 Berieley Ave Trenton, NJ 
08518, 695-0656. 

Ww ELE: To trade software and exchange ideas about the 
TRS-H30 Color Compumr. A, Adachi 30 Lockwood Rd. 
fcardale. NY 10583, (214) 723-1582 aket 6 pm 
WANTED: Any model TRS8O Color Computer, any conde 
tion jud CX] Out must be working WM pay $50 plus snipp- 
ing Jim Noman., 1105 Nonmeas I4m Ave. Gainesville, FL 
32601. (904) 375-5047 

WANTED: Problemt endfor LAON encountered wih the 
Kaypro Compuler and Perfect software iv possible incugon in 
book ! am writing Let's iare e, John L. Pamer, 503 
Ean Grona 5r, Tallahassee, FL 37308, (904) 227-9841 

FOR SALE: One complete unused copy of Bristol Sokware 
Sicon Office for Commodore B096 wih BOSO dink Allkervane 
office 1oitware in anginal packaging. un for 5999, wa seh for 
$500 q oeg offer, Steve Bokjei, Gloucester Computer Inc. One 
Blackburn Center, Gloucester, MA 01930. (617) 283-7719 
FOR TRADE: Meath H-1O papertape readedpunch in good 
working condition with paraliel interface card for O-Dus. itr 
ciues cables and manui; veoki with any DEC LY II cone 
purer WR wap for LS-! i software: RT-F1. TSX. COBOL Mor 
Sortas 847 Eau Shendan, Phoenix, AZ 85008, 602} 253-7837 
FOR SALE: Odyssey 2 video-game vystem in good condimon 
win foul Canngdger. al ingruceont. and anginal canons: $150 
oO best offer Assorted video game and computer magazines: 
St each, Abo, | would ke ip correspond with Commodore 
VIC-ZQ users who wih In exchange Softwate anc information. 
Joseph Brown, 2483 Charestown Dr. (31-D, College Park. 
GA 30337 

FOR SALE: Back Box ASi proca converter. Translates 
baynerwonous EBCDIC (IHM 2770. 2780, or 3780 formay ro 
axysnehronbus ASCH (warn X-OU]x-On suppor: $1000 or beg 
pier Lee Jones, 509 Black Hik Or, Claremont CA 9171 f, 
7141 6219008, 

R SALE: Exatron Stnrigy Floppy for the TRSO0 Model fit e 
super condeon Manual soltyvare, 30 wafer. and a water 
whee! lor uorage are inciuned, £300 value: wil sel for $200. 
Berman È. Biron 14) Engish Vilage Ra, Mancheiter, NH 
03102. (&03) &6?-1259 
FOR SALE: The Digia Group 40K-byte 2780 computer 
systém with Phi-Deck canere system Also, dil software and 
two unpad 32K-byre MOS memory board: Plenty of 
toon for expansion, adung $1000. Prec V. Seckmann, 4113 
Cedar Ave, Palm Beach Gardens, FL 334 1D, [305] 622-0347. 
FOR TRADE: Sena 2 hst of your bener Appie software and t 
will send you mine Or send à dik wath your beuer programs 
and | wal Eum £ palempny wm mine. (am interested in arcade 
games and educaDonad programs. P Rathod, Revefaret 4 Osio 
4, Norwey. 

WANTED: To upgrade TRS-60 Model |, Cat, No. 26-1006. 
Expaneon Interface, Cat No. 268-1142, and related software. 
W. C. Mussel, 4027 Hoty Rus, Ene, PA 15505. 

FOR SALE: Voceoos i for Atari. Used only a coupe of 
trees $115 Jw step in US ar add $5 for shippew nurude 
US Voicebos. | for Atar S100 Add 53 f you want t d'upped 
COO We Hudson, 519 Linden, Ear Larong, M 88823 
FOR SALE: EM 5100 paraoie computer, 64K RAM, builtin 
BASIC and APL, wah IBM S103 DM Pnryer. Also, Dusiness soft- 
ware, al manuals. and ior of blank rapes Bes offer, Eich Lan. 
38B Man Sr. Danbury. CT 06810. (203) 792-7 300 days. 
FOR SALE; AM 45 with 4K RAM, BASIC. PL-55, Assembler, 
endonet, power supply, and full documentation Best affer 
ove 1300. Ben Padwa, POR 4994, College Station, TX 
77844, AON B46-1075. 

FOR SALE: i2K Interact Col Computer with Ouin 
1S0DDps casete player Ako. typewriter keyboard, RS-232C 
connector. (wo Oyuk schemaocs, BASIC manual and aver 
100 programs, New co 52000. asking £895. Barbara Bndoes. 
POS 42 Badger, CA 93603, (20% 337-2885 evenings 
WANTED: infornason exchange wih imerac( owner 
usett. M/Ould fe oo jou oh stan interact vsers group. m person 
or by mal. Can do, 8060 ML poya rewwe Alan, 
Odyisey ete. jeytücks. Paul Donnely, 10 idle Day Dr., Cemer- 
por, NY 11771 

FOR SALE: Procesto( Technology 50-20 win 5-100 bus 
and five expanton uox. BOSCA processon parallel are! senai 
communications terface, 64K RAM, and an B-incn dak inve 
Alto incdudes CP/M 2.27 operating system. MBAS” Electric 
Penk word processor, unies, and qa package Mi with fuf 
documenanon. Asong $2000 or bed offer Toe Vaccarelin. 
254 Chambedan Ave, Paterson. NJ 07502. (2014 79048462. 
FOR SALE: Brand new, never opened Apple ü wath 
BO-colurmn card, expandable to 646 wih Amo Magee Words 
Text Processor, Magee Words Spelling Prooheader, and Maga 
Cate Spreacineet Program, 1350. Marc Mes, [3977 Coteau Dx. 
#2, Winner. CA 806A, 1213) 945-3073. 


FOR SALE: Rockwe! Ald-45 sygem with heavy-duiy 
aluminum case, power supply, pinter, and paper. Never usedl 
asking $275 or bes offer Andy Chang, (212) 565-4764 oF 
425-065B. 

FOR SALE: Back asues of BYTE: vol, 2, No. B through vol. 7. 
No 9, lke-new conditor; $225 plus shop. W R. Elmer- 
dart, 31 Fair Way Poughkeepge, NY 12603, (914) 462-072) 
FOR SALE: CPM 2.2, (5-9nt $10). Compupi Z80A and 
ASK static memory, Morrow Multi VO, Morrow Floppy and HD 
commen, Shugant 29/20 | JMB B-nch floppy dis, Fujitsu 
1 OM& hand dak. Televideo V1OC, Texas instrument B1O-B and 
sand, Smarnodem,. al cables and rechhnica! manuals included. 
Lise | yea, $5500 or peu offer. Jann Bahn, 7440 East Hwy 
140. Merced. CA 95340 

WANTED: ^ dek cove oF a pier [include menace t 
needed) in old condmnon for an Aum. Send information about 
your penpherai € asking pnce u test than $370. Robert Liu, 155 
Kings Rd. Madison, NJ 07940, (201) 822-2527 aher 5 am 
FOR SALE: Vector 3 system incdudng NEC $515 Spir. 
compute and printer sands, and dual disk drives Software ire 
chides word processing: accounting and execplan. Fiancing 
may De avalabie for a 30-month perm: 59000 or bes offer 
Michael Wot. Sure 200, 10350 Sarca Monica Blvd. Los 
Angeles, CA 90025, (213) 277-5191 

WANTED: Schemaoc diagrams and data sheet orc any omer 
information about the Video Brain Famdy Computer Model 
IO! A Matthew A Gogia, 33 Muskie Dr., Nashua, NH 03082. 
WANTED: Experienced hobbyrt, specilued in software 
devetopmerk mainly fo: ZBO/BOBC systems, & igoking for gv 
reresong. assomme, Bar Runen. Amelaan 284. 3926 5) 
LUvecnc The Nemetands tet (0130-89 63 67 

FOR SALE: Gepe: terminal, Lean Siegler ADM 3A + with 
Digital Research Retro-Graptics cant containing Z89 and one 
board memory. Emulares Tektrorik 4010 wener Han Numer 
keytad, AS232C paner port. Only thee years ok all 
documentadon included. shipped in anignal canon Shipping 
meded 51400 or best offer Randy Gward, RAI Bo« 35. 
Chifficothe, it 41529, [309] 274-5540 of 578-3336. 

FOR SALE: TR0 Modal | 48 + , expamion interface. upper 
and lowercase. rumpber keyi and Xcnpsa keys. 862320. HD m 
ledare, two DO disk ónves. Synthesizer anc Varna. tape 
deve, cables, arid document. Software includes Scnpsat, Profile, 
Vicaic, Versafile, Assembhy, FORTRAN, LDOS-HD, nomm. 
Videoext. Meoir, Geni edger, Acctsfay, Accisitec, Made: n 
to Model i converter, and more, Jud ieryiced by TAS, $2000, 
Not compatible with new VAX-280. Gene Gropper. 71 Nimit 
Rd. Yonkers, NY 10740. 

FOR SALE: BK HASC ROM to upgrade Sinclair ZXBO to 
ZXB)! 525 Assorted 2X8! Software Seng SASE for dw and 
preces 8. Cummings, 124 West (0th, Andover, KS 67007. 
FOR SALE: Commodore ViC-Z0 cokw wth 
manua Programmen Reference Guide. cassette recorder, BK 
memory ipande, power supply, and game sofrware A imie 
Uver 2 year cid. Pakt $590, akng $230. Leland Genie. 515 
West End Ave, New York, MY 10024, (212) 877-2322. 
FOR SALE: Gach sues of BYTE Now 1977 to present 
Creme Compuong July [979 ip present. Persona! Computing 
May (978 bo gesent and other macelleneous dies Myton 
Ems 1300 South (9th St, Tere Haute, IN 47803, (872) 
435-3851 

FOR SALE: Epson MX BOF/T and switched serial mteiface for 
a coupe of Appie Ns meudet two CCS 7710A asynchronous 
senai interlace boa. one Pracocal Penpheraa MBSR but 
fered everface, and mee cables tolaang 60 fee in length. 
Works grear at 19 2K bis per second, Rick Bullen. 76 Pinecrest 
Dr., Hasungs-orHucson, NY (0706, 242} 398-8474 days ur 
[914] 478-2940 evenings 

WANTED: Service manuals and schemancs far M types of 
mncompuners. Send name, address, and telephone number 
with name of erature and asking pice B. J. Comer, 57 Ox- 
ford SL. Manchester, CT 05040 

FOR SALE: £100 boards Tarbell doubie-densiy flonpy-disk 
commolier, ire used. 3300. Fully populated TRACE 32K stanc 
RAM, wots af 2 MH 1100. VDA} 525. Bruce Kinney, 4201 
Tynes Dr. Garland, TX 75042, (214) 2762650 

FOR TRADE: WH exchange programs (or the TR BD, Alan 
BOO. and the Apple i! m bot BASIC and assembly language | 
am eapedcialy looking tor sirmulaunn programs fr the Adan BOO 
and the Apple it WR race wagami of equal sae for Tore 
recenved, Sene your listings plus DASE for è return anno: Dan C. 
Jacobs Boe 3913, ingieside, TX 78387 


UNCLASSIFIED POLICY: 


WANTED: | wi! swap any BASIC game program wih 
THO and 4^ users. Send your programs on casseme oc er 
them on paper | will remm your programs wir some ol mane. 
Enc Ng 4506 Dr. Columba, MO 65201 

FOR SALE: TR80 Model ill 5 «inch formatted hoppy dik 
WH Dusineisfypé, custom-made software jinventar iil 
wnündgdaly maning ! must taf out my penonal safewae 
packages from nwnerpperaror business. WE Customize m 
your specs 4 requested Mire Keller, 422 Central Manor Rd, 
Mounie, PA 17554, (717) 285-4853 

WANTED: Cony of Byre Wynne #107, "An APL menter 
in Pascal,” M/W gladly pay copy cows and postage WR 
Mitchel, POS 1527. Poughkeepsie, NY 12601 

WANTED: The Saginaw Michigan Computer Users Group ts 
auefnbing a nondenomnatonal directory of uses. groups. 
Groups with general and/or ipeciat interests in computing as 
wel as from al geographic meas me wekane. Send. cub 
name, address, and interess. Computer Uiers Ovectoy- 
SMCUG, 2534 Nebraska Sc, Saginaw, Mt 4040) 
WANTED: Back issues of Or Dodo's Joumal f! wil buy al 
the 198! and 1982 issues you want ta seli7- at your price— f 
your offer includes ceram key neues | am miyng Gary G 
Knapp. 4695 Osage Dr. Boulder, CO 80309, (303) ¢94-9390 
FOR SALE: Nonh Star Horizon 48K with (wo ungle-uded 
ungle-denuty floppy disks Abo. al my Nth Star sofware 
$1500 R Riggio, 18047 Auderte, Dearbam. MI 48124 

FOR SALE; Heath 1-B9. professional assemibleg, mint conce 
tion, Inciudes sefalinteface board, Heath dek operating sys 
fem, Text Editor, Epson. MAJO driver program, games, and 
Morse code practice programs on dak Neary complete collec- 
Don of REMark issues hough 4/83. AN manual schemaocs. 
and software documentanon. Package once: $1500. C. Frye, 
2545 Nevada Ave, Oroville, CA 95965. (916) 534-749] 
FOR SALE: Aa Viewpowna emindi, BÜ-character by 
24-Wne büci-and-wHie terminal wah detachable keyfnaged, 
looks and runs We new, $400 Dick Manning, POB 4386, 
Allerwown. PA IBIDS, (215] 439-9351 

FOR TRADE: Want ro swap programs fer the TRS-8O0 Model 
IL any ik Qr tape program or udwy. Send your ur of Nugara 
and i'll send you mine Tom Treparer, 35 Lincoln Ave., Ar 
sey, NY 10502, [914 693-4398 

FOR SALE; ZX&!, IK with BASIC and ownen manual 550. 
Andrew Case, 4565 Wescott Dr, Fnday Harbor, WA vB? 50 
FOR SALE: Digital Group Z80A sytem with 55K. RAM, 
audéc-caszece boari, eight parade! pots, Quad Phi Deck dave 
wan cencoter, D. G, Prinmer. tuf ASCH keyboard, amd Finch 
Javelin mona Maicheg catines for a Phmon Opus 
BASIC [4 versions), Assembler. Disaxsernpler, and others. Ali for 
1900 ar best offer. Roy Aydelbtte, 620 Hibiscus Dr... Sateie 
Beach, FL 32937, (305) 713-3405. 

FOR SALE: LNWBO computes 48K RAM, doublecensay 
dk conmotier wath DOSPLUS 3.4 LNW BASIC far hgheresolu- 
non graphics. 24 by BO diniy, and more, Asking 1900. Anh 
Pham. 3à5i Beth Ct, Santa Cla, CA 95050, (408) 985-5294 
FOR SALE: Completed viriec-board kit wah chipr and RF 
modulator $40. Decided ra purchase display. fichard J Wiis, 
10325 Camio Cuervo 4168, San Diego, CA 92108. 

FOR SALE: OS Challenger ZP BK, plus some programs, Also, 
BYTE January through December 1978 Bett offer Roten 
kegan, 11405 South Taman Ave, Chicago, iL 60555 
WANTED: Manual for the TI Ser 700 eminal, Wish to Wr 
terface with Commodore 64. Need all dara ve: hardware, volt 
ware, Cates ec. Am a waer and definitely an e 

novice D Casco. 174-28 48th Dr., Forex Hif, NY 11375 
FOR SALE: TRS0 Color Computer wah 32K. Gieended 
BAVC $325. duk drive 5295, modem: $70. ine printer Vil: 
5195 Software meden with processor, swithbok wan 
porter Dave Edek, 15938 Gramercy CN., San Leandro, CA 
94578 

FOR SALE: Sinciae ZXBO with IK, ful-sued keyboard, game 
cassene, and ficke-ree board. Companie with aimog of 
ZXBi/TS1ODO product. 5125 or best offer Ain Lam. 690 
Sunset Pkwy, Novato. CA 90947, (415) 883-5284. 

FOR SALE; SOROC 103120 video terminal, more than a year 
old, cacttent condition, Asking 5400 of best offe! Mek 
Launkzen. clo Tryrige Launtzen, 5250 Wissahickon Ave, 
Philadephia. PA 19144 

FOR SALE: Sincbur 2X-BO, sighted with sound tyrr 
thesrer, rasueng Cable ranuak, leamir tab, and 32 game pro- 
giam book. AN for $70. Lance Grppper. 5020 Coldwaer Cyn 
Apr #203, Sherman Oaks, CA 91423 


Readers who have computer equipment to Duy, sell, or 


trade or who are requesting or giving advice may send a notice to BYTE for inclusion inthe | 
Unclassified Ads section, To be considered for publication, an advertisement must be nor 
commercial (individuals or bona fide computer clubs only), typed double-spaced on plain 


white paper, contain 75 words or fewer, and include complete name and address. This ser- 
vice is free of charge, notices are printed once only as space permits, Your confirmation of 
placement i5 appearance in an issue of BYTE as we engage in no correspondence, Please 
allow at least three months for your ad to appear, Send your notices to Unclassified Ads, 
BYTEIMcGraw-Hill, POB 372, Hancock, NH 03445 | 
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Unclassified Ads 


FOR SALE: (MSA! 27-Jot $100 system, IEEE-595 compal- 
bie Front panel, 54K sanc 200ns RAM, ZBO, and BOBO ph 
cas Cards, 2990/2 vena VO cand, Macromation OD disk Corr 
trofier, and two denk dives. CP/M BIOS and all necessary disk 
utilities included. Excefers sihte system working: 5 2000 hm 

You ship or! deliver vin 75 miles AL. Bender, 641 Victoria 
Tetrace, Paramus, NJ 07652, (201| 652-015? 

WANTED: Appie il Pluscompatibie sofeware Io swap | am 
pardcularty meened m umors 3nd egucanmongl programs (in- 
Cludmg CP/Mj. Send a ks of your programs andior 3 disk ol 
your more advanced programs. | wil promptly rerum de same 
wih some of my programs Unita Suesser, 2444 Northwest 
Green Crei, Corvals, OR 97330, (503) 754-0293 

FOR SALE: Equipment left over from several large club pro- 
jen. 49 2532 TI EPROMS @ 54 (amon new; 200+ B-inch | 28 
byte (BAA disks @ 52; 95 Bunch DS/OD (BM disks @ 53: 17 DEC- 
tape reels in canrusters @ 53. Roman Pawnyt. 8380 Pinehurst 
Dr. Pama. OH 44129. 

FOR SALE: Rado Shack Mori Dok Drive (cat no. 26-1 (Alp on 
excellent cordipon' 3400 cc best offer. Richard Havaner, 575 
Sedgewick Ave, Sratiornd. CT 065497, (203) 377-4080 after 
5:30 p.m 

FOR SALE: North Sar 1846 hard-dek anve with North Star 
HOS. No bad spots, Less than a year old: $3095, John 
Suauct, 417 Wes | st, Somwa, TX 76950, (915) 387-2273 days 
and 387-3784 evenings CT 


Article 


FOR SALE: ASR 33 wah manuat Hardly used: $200. pay 
shipping on Abo, wo Processor Tecnnotogy lèk 
RAM boards moched bo 54K lest 4116 memory chips. 150 
each M Giben. [54 Munson Ave, Weg Hempsread, NY 
1 1552, {5 16) 4856-0357 

WANTED: ! am wrong a book about software Seeking unt 
que or speciateed software ike manglfactunng mogo and 
general Quuuness iwas. Send SASE. Anthony Kosky., 1529 
North Noble SL, Chicago W. 60822 

FOR SALE: H£-41CV handheld computer/calculator sytem 
including panier, barcode wand, card teadet. Umer module, 
PPC ROM, sapiuics ROM, Extended funcponsimermary, and 
many hardware amras Al ike ctw Much software [scien 
ticiet! and documentapon trom HP and PPC 
(12 mche Aseng $750 or best offer including shipping: Vil 
consder sale by the pece 5 J. Daviison, 1008. Kater Sr, 
Phitadelphia, PA 19147, (215) 928.155! or 842-5544 
WANTED: Used computer symem complete. wah a 
sceeen. pine, and sofware for «word process, er 
Leonard, 5700 Angon Ave. Riverdale, NY 10471 "IT 
$48-9325. 

FOR SALE: Texas inyiruments Model B40 RO panne, con- 
figured as fotows tractor and fiction feed, device ommi con- 
troi, 2K buffer, requves R,232C. prrs 75 cpr excellent cond 
ton: 5745. WW send phat samples F deed, Barry Kosons, 509 
Pecos Trai. beton TX 756513. [817] 937-2660. 


Author(s) 


Build the Micro D-Cam Solid-State Video Camera, 
Part 1’ The 1$32 Optic RAM and the Micro D-Cam 


Hardware 


How to Choose a Portable 


HightQ Modems 


Developing a Truly Portable Visicaic 
The Gavilan—A FulkFunction Portable Computer 


inside CMOS Technology 


The Challenge of Hard-Disk Portability 
The Radio Shack TRS-8O Model 100 
The New Microfioppy Standards 

The HP-75 Portable Computer 

The Access Portable Computer 


Epson's HX-20 and Texas Instruments" CC-40 
The Pied Piper Portable Computer 


The Kaypro il 


The Corona Portable PC 


Ciarcia 
Wszola 
Durham 
Jonnson 
Zepecki 
Pawloski, 
Moroyan, 
Altiether 
Sutton 
Kelly 
Jarrett 
Archer 
Kepner 
Ramsey 
Bates 


A Report on the Consumer Electronics Snow 
The Next Five Years in Microcomputers 
Update on Personal Compuung in Japan 


The Unix Tutonal, Part 2° 


Programs Base 


Unix as an Appiicarions- 


BYTE West Coast: Just Rewards for Programmers 
A C Language Primer, Part 2' Tool Building In C 
User's Column: Eagles, Text Editors. New Com- 


piles, and Much More 


The IBM PC and the Intel BOB7 Coprocessor, 
Part 2: Interfacing to IBM Pascal 

Echonet, Part 1: A Flexible Programming System 
Data File Management Methods 

An Introduction bo Layered Protocols 

Does Your Printer Work with Wordstar? 
In-Circuit Emulation ‘for the Apple il Computer 

Add Multiple Tasks to Your Communication 


and Control Program 


An Operations Research Scheduling Program 
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WANTED: Apple il Plus computer with one dsk dave. 3.3 
congoller Very good condon pace negobable Mike Wexler 
i201) 572-2270 

WANTED: Need information on the IMSAI MENO Di Corr 
toler card, eapecalily schematc. WO routines, and CPA Dios. 
David Schuler. 3032 Avon Ra., Bethienem. PA 18017 
WANTED: Send a hst of your Apple programs and | vell send 
you mne, | am manly intéereged 41 ererminmeni solmware 
Please inciude a SASE. Greg Bums, 44B Wes ka, New Cè 
naan CT 06840 

FOR SALE: Kaypro M computer, soltware and manuah m» 
Cluded: 51650. Bruce Haedach. POB 742, Eho ME 03901. 
(207) 439-0094 

FOR SALE: Zenan Data Systems Z-100, Orand new, « me 
box, Geskiop, airone compuwer 192K RAM one DIDO 
54-inch floppy disk, 11 3-megatlryre Winchester. B- and 16-« 
Operasng syxem wen BASIC Asking $4995, Seve Bergere. 
POR 311. 5henorock. NY 10587, [914] 241-0850 

FOR SALE: SOROC IO 140 video termenal Never used Ex- 
celem condeon. Make an Ofer Watson Kicevwicz. 1020 
Ethel Ave. Faaew Village. PA 19403, (215) 539-5515 
FOR SALE: Dynabyte GB W) and BM, 128K, MP/M, dual 
user, two Banch lloppy dois. SDO, DB Hayes Miciomodem, 
software mcludes aver 30 CPMUG. Microsoft BASIC compter, 
Reponer ipreacsheet, ec. $2995 Michael Block. 2700 North 
29 Ave #308. Hollywood. FL 33020. 


June BOMB Winners 
Readers lauded the User’s Col- 
umn this month with first place go- 
Ing to Jerry Pournelle’s “Zenith 
2-100, Epson OX-10. Software 
Licensing, and the Software Piracy 
Probiern." Dr, Pournelle wins $100. 
Second place and $50 goes to Steve 
Ciarcia for his articie entitled "Use 
ADPCM for Highly Intell;igible 
Speech Synthesis." Tim Paterson 
takes third place with “An Inside 
Look at MS-DOS,” an overview of 

the popular operating system. 


Correspondence 


Address all editorial to the 
edkor at BYTE, POB 372, Hancock NH 03449 
Unacceptable manuscripts will be returned if ac- 
compared by sufficient first-class postage. Not 
responsible Inr lost manuscripts er photos. Opin- 
ions expressed by the authors are nol necessarily 
those of BYTE Entire contents copyright © 1983 
by BYTE Publications inc AN nghts reserved. 
Where necessary, permission i$ granted. by the 
copyright owner for libraries and others 
wih the Copynght Clearance Center (CCC) to 

any articie herein for the flat fee of 
$1.50 per copy of the ande or arty part rhereot 
Cort e and payment should be sent 
directly to the CCC, 21 C &, Saem MA 
01970. Specify SSN 0360-5280/63. 51.50. Copy- 
ing done for other than personal or imema 
reference use without the permission of McGraw- 
Hil is prohibited. Requests for special permission or 
bulk Orders should be addressed ca the publisher 
BYTE* is avaiable in microform from University 
Microfiims Intemational 300 North Zeeb Rd, Dept 
PR, Ann Arbor Mi 46106 USA or 18 Bedford Row. 
Dept. PR, London WCIR 4£J England 


Reader Service 


Inguiry Na. Page No. inquiry No. Page Na. Inquiry No. Page No. Inquiry No. Page No. 


2 1ST NATIONAL COMPUTER 220 80 COMPGCOMPNTS.UNLTD. 8385, 837 184 DYNACOMP 580 241 JOA MICRODEVICES B4B, 640 

1 | SUPER WAREHOUSE 418 5807 COMP.EXCHNG/CONROY. 160 DYSAN CORP, 417 242 JOA MICRODEVICES 850, 851 

3 3M CO/TRENDCOM 434 LAPNTE 374, 375 162 EAGLE SOFTWARE 134 243 JOA MICRODEVICES 852 

4 800 SOFTWARE 171 588 COMP. Fore a 163 EAST SIDE SOFTWARE 545 244 JUKI INDUSTRY OF AM 150 

§ AST. RESEARCH 423 LAPNTE 37 184 EASTERN ENTERPRISES 364 245 JVB ELECTRONICS 608 

6 AB COMPUTERS 603 »58 COMP. EXCHNG/CONROY- 18$ ECOSOFT 502 46 K&R COMPUTER CO.LTD. 506 

* AARDVA RUM RAW: HILL 577 LAPNTE 374, 375 168 EDUCATIONAL MICROCOMP 302 247 KAOAK PRODUCTS 574 

7 ABBEY TAPE DUPLICATORS 404 * COMPAQ COMP. CORP 11 18? ELECTRADE CO. 646 352 KELLY COMP. SUPPLIES 612 

& ABC DATA PRODUCTS 182 $3 COMPONENTS EXPRESS 105 188 ELECTRONIC PROTECTION 353 MELLY COMP.SUPPLIES a 

G72 ACCOUNTS PAYABLE B4 COMPUADD 616 DEVICES 10 248 KENSINGTON MICROWARE 
RESEARCH 540 8 COMPUADD 620 169 ELECTRONIC PROTECTION 240 KENSINGTON MICROWARE 222 
8 ACTIVE ELECTRONICS 474 88 COMPUADD 822 DEVICES 402 250 KERM PUBLICATIONS 372 
10 ADOMASTER CORP. 660 48g COMPU-MEDIA 538 170 ELECTRONIC SPCLISTS 366 251 KERN PUBLICATIONS 373 
11 ADDMASTER CORP. 618 87 COMPUPRO 161 171 ELECTROSONICS 560 252 KEYTRONIC CORP. 113 
132 ADV COMP.FROD. 630, 831 * COMPUPRO 520, 521, 522 172 ELEK-TEK 312 253 KIMTRON CORP. 405 
570 ADV.DIGITAL CORP. 432 88 COMPUSERVE 450 173 ELITE SOFTWARE 566 254 LABORATORY MICROSYS. 816 
571 ADV. DIGITAL CORP. 433 568 COMPUSHACK 571 * ELLIS COMPUTING 211 255 LANIER BUSN.PROO, 38? 

16 ADV.LOGIC SYSTEMS 110 90 COMPUTER APPARATUS 187 * ELLIS COMPUTING 349 268 LARK SOFTWARE 470 

18 ADV.PROCESSOR SYS. 595 91 COMPUTER CHANNEL 131 * EMPIRICAL RESRCH,.GRP, 120 257 LEADING EDGE PAOD. Gil) 

17 ADV.SY5 CONCEPTS 406 92 COMPUTER DISCOUNT PROD. 60d 174 ENERCOMP 383 258 LEHMANN & ASSOC. 608 
580 AFC COMPUTER 172 83 COMPUTER FURN.AACCSS. 234 175 ENGINEERING SPECIALTIES 564 259 LIBERTY COMP. SALES 513 

* AGHIPLEX 822 * COMPUTER GRAPHICS WORLD 176 EROS 479 584 LION MICROSYS 382 

* ALF PRODUCTS, INC. 296 INSERT 288A 177 ESSJAY 404 261 LOGICAL DEVICES 116 
48 ALL ELECTRONICS CORP. 487 g4 COMPUTER HUT OF NE 205 178 EXAR INTEGRATEO SYS 272 273 262 LOGICAL MICROCOMPUTER 471 
19 ALPHA BYTE COMP PROD. 218 95 COMPUTER INNOVATIONS 90 235 EXCEL ab} 283 LOMAS DATA PRODUCTS 497 
20 ALPHA BYTE COMP_PROD. 516, 98 COMPUTER MAIL ORDER S24, 55 170 EXPOTEK 195 284 LSI JAPAN CO, 618 

97 COMPUTER OUTLET 6 180 EXTENDED PROCESSING 612 265 LYBEN COMRP.S'Y5, 476 
21 ALPHA OMEGA SOMPUTER 52 ' COMPUTER PLUS aie 512 EXXON OFFICE SYS.CO. 540 266 LYBEN COMP.SYS, 612 
22 ALTOS COMP. 573 COMPUTER POST 807 181 FACIT DATAROYAL 97 287 LYBEN COMP. 55. 506 
23 AMDEK CORP, r^ 99 COMPUTER SCIENCE PRESS 254 182 FALCON SAFETY PROD. 378 288 LYCO COMPUTER 421 
24 AMER.SQUARE COMP, H1 581 COMPUTER SOFTWARE STORE 184 FIGURE LOGIC BUS.EOUIP, 568 " MACMILLAN S8OOK CLUBS 58! 
25 AMER. BUYING & EXPORT 490 406 49? FORMATS UNLTD. 152 270 MACAOTEGH INT'L. 191 
26 ANADEX 217 401 COMPUTER STORE, THE 586 185 FORMULA INT'L 817 271 MACROTRON CO. 118 
27 ANADEX 543 jù? COMPUTER STORE, THE B14 188 FOX & GELLER INC. B8 72 MAGIC COMPUTER CO. 242 
28 ANN ARBOR TERMINALS 483 103 COMPUTER SYSTEMS 538 187 FRANKLIN COMP.CORP. 35 273 MANNESMANN TALLY 145 
20 APPLE COMPUTER INC. CH, 1 104 PUTER TECHNOLOGY 386 188 FUJITSU PROFESS.MICROSYS. 274 MANX SOFTWARE 76 
33 APPLE COUNTRY LTO. 611 p COMPUTER WAREHOUSE 475 400, 401 275 MARITIME SOFTWARE 
33 APPLEWARE, INC. 612 105 COMPUTEALINE INT'L-A 492, 463 199 GARDEN OF EDEN COMP. 814 au" 

* APPLIED CREATIVE TECH.INC. 75 1300 COMPUTEALINE INT'L-B 565 192 GENSTAR RE! SALES CO. 58 276 MARK OF THE UNICOBN 259 
34 ARBA 822 107 COMPUTERS AND MORE 474 193 G& 2, ENGINEERING 271 277 MAAYMAC INDUSTRIES 300 
35 ARBUTUS TOTALSOFT INC. B0B 108 COMPUTERS AND MORE 572 193 GIF COMP. SYS 271 278 MAXELL DATA PRODUCTS 118 
36 ARK MICROSYSTEMS 484 109 COMPUTING! 559 194 GILTRONIX INC. 618 MC-P APPLICATIONS 379 
34? ARTIFICIAL INT'LLHESRCH. 614 110 COMPUVIEW PROD.INC 83 518 GOLDEN WEST 622 * MCGRAW-HILL BOOKSTORE 569 
39 ASHTON.TATE 296 411 COMREX 279 198 QOULD, INC. 283 780 MEDIA DISTRIBUTING 380 
40 ASHTON-TATE 381 112 CONCURRENT CORP. t44 143 GREAT SALT LAKE OOMP. 622 281 MEGABYTE INDUSTRIES 508 
41 AT å T LONG LINES 573 113 GONSOLINK 488 197 GREAT SALT LAKE COMP 634, * MEMOREX MEDIA PROD. 383 
42 ATARI, INC ?3 114 CONTROL DATA 194 635 572 MEMORY MERCHANT 415 
43 AUTOGONTROL INC, 77 118 CONTROL ELECTRONICS, INC. 198 GTCO CORP. 511 * MEMTEK 200, 201 

+ AUTOMATED EQUPMNT, 613 224 199 GTEK INC. 454 282 METHOD SYSTEMS 570 
44 AVOCET 507 1196 CORONA DATA SYS. 124, 125 200 HAE COMPUTRONICS 13 285 MICRO APPLICATIONS 645 
458 648 ELECTA. 010 117 CORONA DATA SYS. 302, 393, 201 HAM DISK DRIVE SERVICES 403 237 MICRO DATA gernuan 292 
46 BALCONES COMP.CORP 531 148 COST PLUS COMP 512 S00 HANDWELL INC, 505 $74 MICRO MAIL 

* GARGAIN BOARDS E16 119 CROMEMCO 5 * HAYDEN BOOK CO, 51a 288 MICRO MANAGEMENT SYS. 535 
47 BASF SYSTEMS 360 i23 CSC B0B 203 HAYES MICROCOMP. PROD. 199 288 MICRO MART 
AB BASIS, INC. 138 120 CUESTA SYSTEMS 620 204 HAYES MICHOCOMP. PROD 456, 517 MICRO MART 622 
50 BAT TECHNICAL. ASSOC. 12 134 CUSTOM COMP. TECH. 62 457 790 MICRO MINT 50 
5) BELL, JOHN E 122 CYBERNETICS MICRO Sys, giá 200 HEATH COMPANY 64, 65 201 MICRO MINT 576 
52 BHRT! Aa 124 DAILY BUSINESS PROD, 476 208 HEWLETT-PACKARD 442 292 MICRO SC! 245 
$3 BIBLE RESEARCH SYSTEMS 428 125 DAILY BUSINESS PAQO. 512 209 HEWLETT-PACKARD 495 293 MICRO WORKS, THE 204 
54 BINARY TECHNOLOGY 80B 126 DATA DIST RU TIN ENT. 470 49 HOUSTON INSTR.DIV. OF 294 MICRO XPRESS 132 

575 BMC U.S.A. 241 127 DATA EXC BAUSOH & LOMB 151 284 MICROAGE COMP. STORES, ING 
578 BMC U.S.A. 241 128 DATA INFORMATION: SYS. 818 211 HUMAN SOFT 355 534 
58 BOTTOM LINE. THE 285 129 DATA MAIL 494 212 |B.C. 19 296 MICRODYNAMICS 568 

* §AYLAAG 130 DATA Pp e SYS 506 213 LTM. 414 29? MICROHOUSE 3068 

* BYTE BACK ISSUES 5308 515 DATAMASTER 507 IBM CORP 320, 3 818 MICROMAX SYS 410 

* BYTE PUBL. INC. 388 139 DATA-RITE ma 214 IBM CORP. 424, 4 518 MICROMAX SYS 410 
6? BYTEK COMP: SYS. CORP. 200 13533 DATASOURCE SYS.MRKTG. 122 215 IBM/BMALL SySTEMS DIV. 445, J00 MICROPERIPH.CORP, THE 564 
58 BYTEWRITER 134 i134 DATASQUTH COMP.CORP. 140 447 30! MICROPROCESSORS UNLTO. 812 
$9 CSYSTEMS ^14 15 DATASOUTH COMP.CORP. 268 217 18S COMPUTERTECHNIK 302 * MICROSOFT {CPD} 108 
&0 CS. INC. 810 131 DATA TRANSLATION INC, 554 219 IMAGE COMP.PROD. 810 * MICROSOFT {CPO} 463 

505 CAOMUS 546, 547 137 DECISION RESOURCES 311 220 IMS INTERNATIONAL 407 302 MICROSTUF,INC. 91 
81 CALIF DATA CORP. 518 138 OECMA TION 5 2 221 INCOMM 326 305 MICRO. TAX 346 

* CALIF. DIGITAL 628, 620 138 OCCOTEC B 222 INFOPRO SYS. 646 304 MICROTECH EXPORTS 180 

" CALIF.HICRO.COMP, 502 141 DIAMOND SFTW. SUPPLY 396 223 INMAC 451 305 MICROTYPE 498 
B2 CAMDEN COUNTY 244 142 DIGISOFT COMPUTER 527 2274 INSIGHT ENTERPRISES 818 308 MICROWARE 294 
62 CANNED SOFTWARE 278 144 DIGITAL DIMENSIONS 395 225 INSTITUTE.SCTF ANALYSIS 332 907 MILLER J.W. 620 
65 CAPITOL EQUIPMENT 274 145 DIGITAL ELECT SYS. 16 226 INT COMP, & TELECOM.INC. 308 MODULAR MICROS INC, 169 

298 CDEX 399 148 DIGITAL LABORATORIES 182 406 MONITOR COMPUTING 238 
BB COR SYSTEMS 620 148 DIGITAL MEDIA 620 227 INT'L TECH. SEMINARS 562 309 MORROW 328, 320 
67 CHECK-MATE 548 * DIGITAL RESEARCH INSERT 562 INTEGRAL DATA SYS. 207 310 MOUNTAIN VIEW PRESS 53 
BA CHIPS & DALE 614 224A 228 INTEGRAND 311 MT! SYSTEMS CORP. 576 
ea CHAILIN IND. INC. 583 148 DIGITAL REBEARCH 225 220 INTERACTIVE STRUCT, 282 312 MULTIMICRO COMPUTER 2803 
70 CIPHER DATA PRODUCTS 487 * DIGITAL RESEARCH COMP. 601 230 INTERSUSINESS CORP. 570 313 MULTITECH ELECT. 359 
71 CITICORP LATINO B10 150 DIGITIME 618 2131 INTERCONTN.MICROSYS, 18 565 MULTITECH ELECT. 351 
72 CLEO 509 151 DISCOUNT SOFTWARE 269 232 INTERDATA SYSTEMS INC. B14 * MUSYS 384 
73 CMCAINT'L. 440, 441 162 DISPLAYED VIDEO 599 233 INTERTEC DATA SYS. 14, 15 314 NAT'L. SYSTEMS,INC. 114 
74 CMC, INTL 478 153 OMA SYSTEMS 133 234 INTEX SYSTEMS 435 515 NCL OATA INC. 206 
75 COGITATE BOB 154 DOMAY COMP.PROD.INC. 632. 496 ISA CO.LTD. 316 NEC HOME ELECTR. USA 107 
78 COLORADO COMP.PERIPH, 404 833 236 J.C SYSTEMS. 120 31? NEC HOME ELECTR.USA 109 
563 COLUMBIA DATA PROD. 235 * DOW JONE 237 JADE COMP PAOD 623 318 NEC HOME ELECTR USA 113 
7T COMMUNICALING. 232 155 OOW JONES SOFTWARE 117 238 JADE COMP. PROD, 824, 825 " NWETRONICS 578 
78 COMMUNICATION CABLE $18 158 DOWNTOWN BOOK BAZAAR 645 2380 JAMECO ELECTA. 820, 627 * NETWORK CONSULTING INC, 
79 COMMUNICATIONS ELECTR. 275 152 DUAL SYSTEMS CORP, 153 > JAMES FOX ASSOC. 546 157 
508 COMP.COMPNTS.UNLTD 597 168 DWIGHT CO. INC. 534 240 JOA MICRODEVICES 647 321 NETWORK INC. 413 
323 NORTH HILLS CORP. 570 


324 NORTH HILLS CORP 610 
325 NORTH STAR COMPUTERS 202 


To get further information on the products advertised in BYTE, fill out the reader service card with 320 NORTHWEST DIGITAL SYS. 314 
your name and address. Then circle the appropriate numbers for the advertisers you select from the =A Aid i a a 343 
list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 320 NOVELL INC. 541 

| our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 420 DIEN MEME S OV. 353 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 331 OASIS SYSTEMS 464, 465 


errors or omissions. *Correspond directly with company. 


335 OLYMPIC SALES 538 


Sepwenber 1983 ~ D'YTE Cubticaitans Inc 655 


Reader Service 
inquiry Mo. 


520 
338 
a? 


340 


Page No. 


OMEGA INFO. SYS. 593 
OMEGA INFO SYS. 620 
ORANGE MICRO 472, 473 
ORYX SYSTEMS 484, 485 
OSBORNE/MCGRAW-HILL 439 
OSM COMPUTER 135 
OZTECH 646 

PACIFIC COMPUTERS 146 
PACIFIC ae 562, S64, 
568, 08, 614, 618, 646 

PAN AMERICAN ELEC. INC. 286 
PANASONIC H.H.C. 580 
PANEL GRAPHIC CORP. 196 
PC WARE 

PEACHTREE "SOFTWARE 

408, 400 


PER SC! INC. 610 
PERCOM DATA 9 
PERFECT DATA 185 
PERFECT SOFTWARE INSERT 


192A 
PERSONALIZED COMPUTER 
PAPER 608 
PHASER 330 
PHONE LINC. 215 


358 PICKLES & TROUT 448 


POTOMAC MICRO-MAGIC 382 
PRACTICAL PERIPH. 7B, 79 
PRINCETON GRAPHIC SYS. 386 
PRINTEK 149 

PRINTER STORE, THE 309 
PRIORITY ONE 640, 641, 642, 643, 


644, 845 
PROFESSIONAL BUSN.SPCLTS. 


G2 
PROF. SOFTWARE PROD. 431 
PROGRAMMERS SFTW. EX. 290 
PROGRAMMING INT'L, 468, 469 
PROGRAMMING INT'L. 460, 461 
PROMETHEUS PRODUCTS 175 
PROTOCOL 224 
PROTOCOL 258 

PURCHASING AGENT, THE 100 
QANTEX DIV. 313 
QUANT SYSTEMS 812 
QUARK ENGINEERING 264, 285 


37 

380 

= 

384 ROGERS LA 
385 ROGE 

306 


Inquiry No. Page No. 


377 QUBIE DISTRIBUTING 118 


378 RADIO SHACK CIV 
8 RANA SYSTEMS 4B, 49 
^r^ ELECTRONICS 518 
ROCKY MT,MICRO INC. 18? 
BS 572 


ROGERS LABS 572 
RTL PROGRAMMING AIDS 610 
S-100 DIV. 898 CORP. 178 


4394 S-100 dE 

387 SAFEW 

388 SAFT PORTABLE BATTERY 223 
E P,TECH. 426 


SAGE COM 
380 SATURN SYSTEMS INC. 129 


* SCHOLASTIC, INC. INSERT 256A 


391 SCIENTIFIC AMERICAN 192 
510 SCION CORP. 6 
$13 SCION CORP. § 


* SCOTTSDALE SYSTEMS 505 


504 SCREENWARE 612 

393 SD SYSTEMS 285 

395 SEEQUA COMP.CORP. 123 
396 - mh ENTERPRISES INC. 


397 SEKON COMPUTER 622 
388 SEMI DISK SYSTEMS 287 
388 SEXTANT SYSTEMS 508 


v 2 ad COMM SYS.INC, 344, 


400 SIERRA DATA SCIENCES 104, 105 


* SILICON SPECIALTIES 102 


401 SILVER-REED AMERICA, INC. 550 
402 SLICER CONTROLS 453 

403 SLR SYSTEMS 610 

404 SLU Heanor are ITIVE EDGE 258 
Js SOFTCRAFT 


SOFTECH MICROSYS 147 


407 SOFTWARE BANC 126 
408 SOFTWARE BANC 181 


” SOFTWARE GUILD 636, 537 
" SOFTWARE OF THE MONTH 
CLUB 390 


514 SOFTWARE SERVICES 540 
409 SOLUTIONWARE CORP. 487 


* SORCIM 280, 281 


BYTE ADVERTISING SALES STAFF: 
| J. Pater Huestis, Advertising Sales Manager, TO Main Street. Peterborough, N.H, 03458 Tel (603) 924-9281 


NEW ENGLAND 

ME. NH. VT, MA, RI 

Paul McPherson, Jr. (617) 262-1180 
McGraw-Hill Publications 

607 Boylston Street 

Boston, MA 07116 


ATLANTIC 
NJ (NORTH). NY, NYC, CT 


Eugene Duncan [213] 


?» 17-2096 


McGraw-HWM Publications 
1221 Ave of the Americas - 39th Floor 
New York, NY 10020 


Dick MeGrurk [112] 997-3888 
McGraw-Hill Publications 

1221 Aye of the Americas - 39th Floor 
Maw York, NY 10020 


EAST 


PA (EAST), NJ SOUTH), MD, VA, W. VA, 


DE. D.C. 

Daniel Ferro (218) 494-2083 
McGraw-Hill Publications 
Three Parkway 
Phitedeiphia, F^ 19102 


SOUTHEAST 

NC, SC. GA, FL, AL, TN, 

Maggie McCieiland (404) 232-0426 
McGraw-Hill Publications 


4170 Ashford Durrwoody Road - Sulte 420 


Atlanta, GA 30314 


MIDWEST 

IL. MO, K5, IA, ND, SD, MN, VI, NB 
dack Anderson [312) 751-3740 
McGraw-HHn Publications 

Blak Bultding 

645 N. Michigan Ave 

Chicago, IL 80611 


GREAT LAKES, OHIO REGION 
ML OH. PA (ALLEGMENY|, KY. IN. 
EASTERN CANADA 

Dennis Rey (912) 342-9760 
McGraw. HII Publications 

4000 Town Center - Suite 770 
Southleld, Mt 48075 


international Advertising Sales Representatives: 


Mr. Hant Cocker 
Aube 

Retna sraa 6) 
A-101? Viéna, Austria 


Mrs. Guett Gepreer 
McGraw Hie 


Fubitehing Co. 


IES Yosephral St, 
Bat Varn, israel 
46 £4! 32) 39 


Mr, Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigsuasse 27C 

0-6000 Frankfuru Main T 
Wer Germany 

720) M 


Mrs, Maria Sarmiento 
Patra Telueira 8, Off. 320 


Rungshoimsperan 
112 27 Stockholm, wien 
DE 4) 68 70 


Mr. Michael Taies 
McGrirw-HIN Publishing Co 
17 rue Georges Bizet 

F 75116 Paris 

Franke 

720 33 42 


656 September 1983 © BYTE Publications Inc 


inquiry No. 


4130 STAR LOGIC 310 
411 STAR MIGRONICS 121 
432 STARBUCK DATA CO. 80 
413 STEMMOS LTD. 291 
414 STRATEGIC SYSTEMS CORP. 180 
4186 STUART SOFTWARE 808 
417 SUNDEX 170 
418 SUNNY INT'L. 606 
418 SUNTRONICS 606 
420 SUPERSOFT 323 
422 SUPERSOFT 325 
423 BUPERSOFT 382, 383 
425 S5YBEX 327 
428 SYSTEM VISION CORP. 318 
606 SYSTEMS GROUP, THE 219 
427 SYSTEMS GROUP, THE 477 
428 SYSTEMS GROUP, THE 567 
429 TAB BOOKS 529 
430 TALLGRASS TECH. 71 
431 TARBELL ELECTR. 454 
432 TATUM LABS 6816 
433 TAURUS COMP.PROD INC. 70 
434 TAYCO BUSINESS FORMS 620 
4485 TO! 153 
435 TOK ELECTRONICS 103 
" TECH STAR LABORATORY 538 
437 TECH-DATA CORP. 562 
438 TEKTRONIX INC. 92, 93 
439 TEKTRONIX INC. 297 
440 TELECON SYSTEMS 186 
441 TELETEK ENTERPRISES 55 
442 TELETEX COMMUNICATIONS 217 
443 TERMINAL DATA SvY5 610 
444 TERMINALS TERRIFIC 360 
445 TEXAS CORE SYS. 523 
* TEXAS INSTR. 86, 87 
446 THINKERS SOFT INC. 61 
447 THREE M COMPANY 183 


Page No. 


448 TINNEY, ROBERT GRAPHICS 324, 


578 
450 TNW CORP. 394 

451 TOSHIBA AMERICA 152 

453 TOSHIBA AMERICA INC. 370, 371 
454 TRANSACTION STORAGE SYS. 


335 
455 TRANBSTAR 32 


SOUTHWEST, ROCKY MOUNTAIN 
UT, CO, WY, OK, TX. AR, MS, LA 
Alan Morris (234) 458-1400 
McGraw-Hill Publications 
Prestomwoed Tower - Suite ?07 

$151 Beltiirse 

Data, TX 75240 


SOUTH PACIFIC 

Southern CA. A2. NM, LAS VEGAS 
Page Goodrich [714] 357-4292 
McGraw-Hill Publications 

330! Red HM Ave 

Butkding Ft. Suite 222 

Costa Mesa, CA 92626 


Karen Niles (212) 480-524, 487-1 160 
"eae Fublications 


3333 Whistire Boutevard 8407 
Las Angeles, CA 99070 


05-49/50 Tanglin Shopping Canter 
tt Tanglin Rd, Singsport 1024 
Republic af Singapore 


Inquiry No. 


Page Wo. 


TRANSTAR 389 

TRANSTAR 552 

TRISTAR DATA SYS. 574 
TSK ELECTR.CORP. 99 
TYMSHARE INC 141 

U.S. AIR FORCE 449 

U.S. EXCHANGE 616 

U.S. EXCHANGE 620 

US. MICRO SALES 638, 839 
U.S, ROBOTICS 184 
UNIPRESS 203 

UNITED COMPUTER 437 
UNIVERSAL DATA SYS. 173 
VAULT CORP. 319 
VERBATIM CORP 163 
VICTOR TECHNOLOGIES 101 
VICT "p COMP.SYS. 136, 137 


VIDEX 1 

VISUAL TECH, INC. 177 

YLM COMPUTER ELEC. 487 
VOTRAX 3 

VR DATA 420 

W.T.!. COMP APERPHA. PROD. 501 
WADSWORTH ELECTRONIC 
PUBL 503 

WANG ELECTR.PUBLINC. 387 
WAREHOUSE SOFTWARE 84 
WASHINGTON COMP.SERV. 174 
WASHINGTON COMP.SERV 286 
WESTERN TELEMATIC 243 
WESTICO INC, 354 

WILD HARE COMP.SYS. 551, 553 


555 
WILLIAMS, MARK CO. 557 
WINCHENDON GAP.,THE 156 


488 WINTEK CORP. 47 
WORLOWI 


0 
DE COMP.SUPPLIES 622 
WORSWICK INDUSTRIES 514 
D acl 229 
XIDEX MAGNETICS 338, 338 
XPER SYSTEMS 303 


"Correspond directly with company 


NORTH PACIFIC 

Hi, WA. OR, ID, MT. NORTHERN CALIF. 
NV (EXCEPT LAS VEGAS] W, CANADA 
David Jern (615) 341-4400 
MeGraw-HIA Publications 

425 Battery 5t. 

San Franchca, CA 9411] 


Bi McAfve [615] 994-0624 
McGraw-HII Publications 
1000 Ewell Court - Suite 225 
Palo Alto, CA 94301 


Tom Harvey (808) 
3443 State St. - Suite 255 


Tant Karhara, CA $3105 


Post Card Mallings 

National 

Bradtey Browne (663) 924-9281 
BYTE Publications 

76 Main Street 

Faterborcugh. N.H. 03458 


Seaver, Ltd. 
Room TOZ, Yu Tuel Lat Nido. 
$3-55 Wyndham St, Central 


BUY A BANANA. SAVE A BUNCH. 


Meet the Banana,” the very 
tough, versatile, portable, and 
reliable dot-matrix printer from 
Gorilla." 

At $249.95 retail it's an ideal 
and inexpensive companion for 
personal computers like Apple 
(or Apple"look alikes" such as 
Franklin’ or Albert"), TI; 
Commodore, TRS-80, Kaypro, 
Timex; Osborne, etc. 

After that, it’s merely com- 
parable to other printers that can 


cost up to three times as much: 
10" — s (to handle standard 


92" paper), 80 columns, graphics 


capability, 10 characters per inch 

(expandable to 5 cpi) draft-quality 

print (for perfectly acceptable 

form letters, data processing, 
Circle 257 on inquiry card. 


Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Toll-free: 1-800-343-6833; In Massachusetts (617) 828-8150. Telex 951-624. 


business reports, etc.) tractor 
feed (for precise alignment and 
quick loadin g), parallel or serial 
interface (take your pick), self- 
inking ribbon cassette (for long 
life and easy installation), 10 
portable pounds in weight, and 
compatibility with so many of the 
most popular personal computers 
on the market. 

Plus its printhead features a 
unique single-hammer design that 
eliminates a lot of moving parts, to 
eliminate a lot of annoying repairs. 

That’s the Banana: silly name, 
serious service. It’s everything 
the expensive dot-matrix printers 
are... 

Except expensive. 


Compare Radio Shack’s TRS-80' Model 4 
With IBM' and Apple 


Apple Ie 
Formatted Disk Capacity 174Kb each (TRSDOS) 
80-Column | included Žž 

Monitor  — — .— .— | | Incuded — | 

‘Second Drive  —  .— | included | .— .— $26 | 

| Parallel Printer Interface | Included | Included — — — 

|SerialInterface — — | included | ë $$120 — | 

[— REB ——L— -—— 

Included Included | 

| Diskette Operating System |. Included d 
Total $1999* $3013 $2959.95 


TRS-80 Model 4 Is the Logical Choice. For performance and 
price, our Model 4 desktop computer is the professional ap- 
proach to improving your productivity. It has features built-in 
that cost extra in other computers —features that will make 
your job a lot easier. 


Designed to Make Hard Work Easy. The easy-to-read 
80-character by 24-line display and 64,000-character memory 
make Model 4 perfect for complex spreadsheet analysis. To 
speed operations, our "MemDisk" emulates a super-fast disk 
drive in memory for keystroke-quick respanses instead of 
time-consuming disk access. A built-in print spooler lets you 
work on one job while printing another. 


Versatile and Powerful. We designed Made! 4 to be com- 
pletely compatible with our existing line of word processing, 
time management, electronic filing—in fact. al? TRS-80 
Model! III software. And soon you'll be able to choose from 
thousands of CP/M*-based programs. 


See It Today. Get a demonstration of the TRS-80 Model 4 
(Cat. No. 26-1069) at your nearesl Radio Shack Computer 
Center, participating store or dealer. Be sure to ask about our 
leasing, training and service plans, too. 


| B 
Radio Shack 
The biggest name in little computers” 


A DIVISION OF TANDY CORPORATION 
Circle 378 on inquiry card. 


"Pore appives al parlicipalbng Rade Shack stores and dealers IBM us a registered trade- 
matk of International Business Machines Corp Apple is a registered trademark of Apple 
Compuiers CPIM is à registered trademark of Dial Research Inc Prices based on 
manufacturer s Merature 


